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Not all of the readers of the Railway Electrical Engineer 
wish to bind their copies and for this reason only a limited 
number of yearly indexes have been 


Indexes provided. To all of those who de- 
for sire indexes for the year 1925, we 
1925 shall be glad to furnish copies. Re- 


quests should be addressed to the 
circulation department and should be sent in at once. 


Among the varied problems of car lighting men, there is 
one which makes itself particularly manifest as soon as 


P the snow begins to fly and that is the 
Belt Slipping slipping of axle generator belts. 
In There have been many remedies 


proposed for the correction of this 
difficulty and some of them seem to 
work out with a fair degree of success. Probably the 
reason why the matter has not been carried through to a 
solution which would be satisfactory to all, is because the 
trouble does not exist all of the time, but is more or less 
a seasonable affair, reaching its worst conditions during 
the winter months. 

The fact that the ground is covered with snow, does 
not necessarily imply that belt slipping will be a constant 
source of annoyance and a cause of undercharged bat- 
teries. However, when the snow is light and the weather 
is very cold, the movement of the train causes the flying 
particles to find a lodging place on the axle and generator 
pulleys. It is only when these conditions have been an- 
ticipated and some precautions taken, that the evil of belt 
slipping can be at, least in a measure overcome. 

One road which experienced belt slipping trouble has 
successfully used a form of adhesive compound which it 
applies to the belt; the results with the use of this material 
have been highly satisfactory. Another maintenance 
department, after trying many different ways and means 
of preventing belt slipping, discovered that the simple 
application of a roll of friction tape to the generator pulley 
would furnish sufficient adhesive surface to prevent belt 
slipping for a limited mileage. It is estimated that a 
single roll of friction tape will give most satisfactory op- 
erating conditions for two or three thousand miles. 


Winter 


Although this means of preventing belt slipping can 
scarcely be recommended as something which can be ap- 
plied to all cars, it does have merit, and under certain 
conditions where batteries are known to be undercharged 
and cars must be kept in service, it may serve as a simple 
expedient to keep the equipment in first-class operating 
condition. 


Experience of forecasters in recent years shows that it is 
anwise to try to foretell what railroad prosperity is going 
to be over a period of more than 


Prospects five or six months ahead. Certain 
for facts are at hand, however, which 
1926 indicate what may be expected in the 


immediate future. The return earned 
by Class I’roads on property investment in the first ten 
months of last year was at the annual rate of 4.83 per cent. 
This is a marked improvement since the depression of 
1921 and it means a marked improvement in the value of 
railroad securities and in terms on which railroads can 
raise new capital. 

As a result the railroads have been able to make in- 
creased capital expenditures. Owing almost entirely to 
operating economies that were made possible largely by 
capital expenditures of the last three years, the net op- 
erating income earned by Class I roads in September and 
October, 1925, was $77,000,000 greater than in the same 
months of 1923. This increase in net operating income in 
these two months alone was sufficient to pay almost 9 per 
cent per annum upon the entire net increase in the prop- 
erty investment of these roads in the year 1923, when the 
investment made was the greatest of any year since the 
war. 

The foregoing figures show how important it is for the 
railroads to enjoy sufficient prosperity to make necessary 
capital expenditures. While they are able to do so, the 
introduction of electrical machinery and appliances is 
bound to increase. 

A condition of prosperity such as the railroads are now 
beginning to enjoy, unfortunately is never allowed to en- 
dure for a long period of time. In a recent statement, 
President Markham of the Illinois said: ‘When condi- 
tions are favorable is the very time to be most diligent 
in keeping them’ so. . . . Satisfaction is dangerous if it 
results in a slackening of efforts. We seldom stand still. 
We are either making progress or slipping back.” Now 
is the time for the electrical departments to launch plans 
for long needed improvements. 


The recent announcement that the Great Northern will 
undertake the construction of a 734-mile tunnel through 
the Cascade mountains, is of in- 
terest to electrical men, especially 
those who are concerned with matters 
pertaining to electric traction. The 
present tunnel which cuts through the 
Cascade mountains, some distance north of the proposed 
project, has been in operation since 1909, and trains have 
been drawn through it by electric locomotives ; it is only 


The 
Great Northern 
Tunnel Project 
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by means of electric traction that such long tunnels be- 
come practicable. "9 

The new tunnel will be nearly three miles longer than 
the existing one which fact, coupled with a grade of 1.53 
per cent, emphasizes unmistakably the tremendous advan- 
tage of electric power for all work of this kind. Steam 
operation through tunnels of such length is almost un- 
thinkable, even with a relatively small volume of traffic. 
When the Hoosac tunnel on the Boston & Maine, which 
is 434 miles long, was put in operation, steam locomotives 
were used. There is a slight grade upward in this tunnel 
from each entrance toward the center. Rail conditions 
in the tunnel were so bad and the trip took so long, that 
an engineman could seldom be induced to make the run 
alone. It must be said their fears were justified, for 
on many occasions enginemen and trainmen were so over- 
come by smoke and gas as to require hospital treatment. 
It was not an uncommon thing for the engineman to hold 
a broom handle against the tunnel wall to ascertain 
whether or not the locomotive was moving. Under such 
circumstances the conditions which would obtain in a tun- 
nel three miles longer may well be imagined. 

It is estimated that the cost of the new tunnel on the 
Great Northern will approximate $10,000,000, but the 
reduction in the cost of present operation and maintenance 
will be so great that even this large expenditure will be 
justified. The outstanding feature of such a project, at 
least as far as the electrical engineer is concerned, is the 
opportunity which it will afford to demonstrate the use- 
fulness of the electric locomotive in overcoming what 
would otherwise be an unsurmountable obstacle to the 
consummation of such a plan. 


Motors, generators and electric control equipment are 

now being applied to two distinctly different types of mo- 
tive power units. These are the elec- 
tric locomotive and multiple unit car 
which receive power from a contact 
system and the Diesel-electric loco- 
motive or car and the gas-electric car 
which carry their own power plants. The former are used 
for heavy trunk line service in congested sections and the 
latter for switching or light freight and branch line or 
light passenger service. 
_ Among the important developments of the past year 
was the inauguration of electric operation on the Vir- 
ginian on September 21. Two electric locomotives are 
now used to take a 6,000-ton train up a 2.07 per cent 
grade, 15 miles long, at a speed of 14 ‘miles an hour. 
Twenty-thousand horsepower is applied to the train on 
starting and 12,000 while moving on the grade, a per- 
formance which never has and perhaps never will be ap- 
proached by steam power. © a 

Staten Island lines of the Baltimore & Ohio were placed 
under electric operation on June 5. A total of ninety 
600-volt direct current motor cars and 10 trailers have 
been placed in service and 21.6 route miles, including 
approximately 50 miles of track, have been electrified. 
Automatic substations are used in this installation in con- 
nection with a supervisory control system. 

On the Detroit, Toledo & Ironton, 17 miles of track 
have been equipped with a 23,000-volt overhead contact 
system supported on reinforced concrete arches and one 
locomotive has been built which is the first of the motor- 
generator type for commercial use. 


Progress of 
Electric 
Traction 


Volnl7 Now t 


The Long Island during the year electrified 28 addi- 
tional miles of line and has outlined a definite program 
for further extensions. 

The Great Northern is now installing electric traction 
with motor-generator locomotives on a 24-mile section 
on the west slope of the Cascade mountains in Washing- 
ton. The Illinois Central expects to complete its suburban 
electrification in Chicago by February, 1927. Mercury 
arc rectifiers will be used in one of the substations. 

Seven motor-generator locomotives are now under con- 
struction for the New York, New Haven & Hartford 
and two 600-volt, direct current freight locomotives, seven 
100-ton switching locomotives and 29 motor car equip- 
ments are now being delivered to the New York Central. 

During the year 14 Diesel-electric locomotives were 
ordered by seven different roads and several of these have 
been placed in service. The Canadian National is now 
operating a Dhiesel-electric articulated car and a single 
60-foot Diesel-electric car and has six more of the 
latter under construction. The engines in these cars 
weigh only about 15 pounds per horsepower or 51 pounds — 
per horsepower including the generator and the bedplate. 
Another installation using the same principle is being 
made by the New York Central in which a 200-hp. Diesel 
engine will drive a generator supplying power to the 
motors on a car similar to the present New York Central 
multiple-unit cars. The gas-electric rail motor car for 
light traffic requirements was well received by the rail-* 
roads last year, some 60 cars having been ordered by 
about 25 different roads. 

With regard to further progress it is interesting to note 
the following statement from L. F. Loree, president of the 
Delaware & Hudson: “On our main lines of heavier traffic 
the margin of capacity to take care of additional business 
is nearing the danger point.” While Mr. Loree mentioned 
specifically improved steam power as a means of meeting 
traffic requirements and did not refer to electric traction, 
it is well known that electric power can handle traffic in 
a manner impossible with steam power. 

Electric locomotive tonnage and steam railroad mileage 
in America have continued to increase at about a constant 
rate during the past 20 years. High capital charges re- 
quired for electrification have probably been the greatest 
deterrent to its adoption in the past. Railroad credit is 
now improving and according to Mr. Loree there may 
soon be urgent need for improved means of moving heavy 
traffic. If the trends of these two conditions continue as 
they have during the past year, it is only logical to con- 
clude that there will be increased need for heavy trunk 
line electrification. 

‘The installation of Diesel-electric and gas-electric cars 
and locomotives is governed by somewhat different fac- 
tors, which summed up, are essentially improved service 
with low operating cost. The desirability of the electric 
drive is shown by its increasing use in rail motor cars 
and by the fact that many highway buses of this type are 
now being built. 


New Books 


Practical D. C. Armature Winding. By L. Wollison. 
Isaac Pitman & Sons, 1925. 
cloth. $2.50. 


A practical manual, using only elementary mathematical 
formulae, and describing methods in detail for all classes 
of work. Many photographs and unusually clear dia- 
grams illustrate the text. 


Ieond. ‘and’ IN. Yi, 
228 pp., illus., diagrs., tables, 7x5 in., 
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The Car Lighting Building at Oakland, Cal. 


Car Lighting Practice on the Southern Pacific 


Maintenance Facilities for the Pacific System Lines 
Provide for 797 Cars 


HE equipment used on the Pacific System Lines of built-in office with glass partitions in one corner of the 
ab the Southern Pacific was described in the December, main office is provided for the Train Lighting Engineer. 
1925, issue of the Railway Electrical Engineer. 
This article deals with the facilities provided for the 
maintenance of the equipment. Charging current for yard charging and for recon- 
At headquarters in Oakland, Cal., the train lighting ditioning batteries in the shop is generated by a motor- 
department is housed in a two-story brick building 30 ft. 
wide and 130 ft. long. On the lower floor there is one 


Charging Plant 


Fig. 1—The Charging Plant 


main dividing wall which separates the charging plant 5\4. > yard Charging Outlets Are Protected by Channel Iron 

from the battery room. The charging plant room is 30 Housings 

ft. by 25 ft. and the battery room occupies the remainder 

of the lower floor except for a small room for shower generator set and a mercury arc rectifier. The motor 

bath and toilet. generator set is a three-machine set and consists of a 
All of the upper floor is a repair shop except for an 75 hp., 440-volt, 3 phase General Electric induction 

office 30 ft. square and a file room 10 ft. by 15 ft. A motor driving two, 200 amp. 125 volt G. E. direct current 
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generators. The two generators can be connected in 
series to provide 250 volts for series charging when 
wanted. The mercury arc rectifier is a General Electric, 
type M.S. rectifier which receives alternating current at 
220 volts and delivers 50 amperes direct current at 120 
volts. It is used for light loads at night when the capacity 
of the set is not required. 

The switchboard is a six-panel board with a meter 
bracket at one end. The meter bracket carries two d.c. 
ammeters and one d.c. voltmeter. The meter circuits are 


Fig. 3—The Battery Room 


arranged so that these three instruments show voltage and 
current on any one of the charging circuits. 

The motor of the charging set is controlled from the 
right hand panel Fig. 1. The two integrating wattmeters 
at the top of this panel record a.c. current used. The 
second panel is used for controlling the two generators of 
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current in the charging circuits. There are five rheostats 
and five double throw switches on each panel. By throw- 
ing a switch in one direction or the other, either 125 or 
250 volts is put on the charging line which is connected 


Fig. 4—Battery Tray to Which Protective Coating Has Beem Applied 
by Brush and Flame 


through the corresponding rheostat to the generator panel. 
The two panels at the left (Fig. 1) are distribution 
panels equipped with Anderson plugs and receptacles. 
Ten of the receptacles are connected through the rheostats 
to the generator panel and by means of the short cables 
with a plug on each end any one of these 10 power re- 
ceptacles can be connected to any of the other receptacles. 
Each one of the balance of the receptacles is connected 
to a charging circuit in the yard or in the building. 
There are 24 charging circuits in the yard and 11 in 
the shop. The yard lines have an average of four outlets 
each connected in series and the shop lines each have two 


Fig. 5—The Shop 


the set. The voltmeter in the center can be used to show 


voltage on either machine and the two ammeters on op- . 


posite sides of the voltmeter show current delivered by 
each of the two d.c. generators. 
Panels 3 and 4 are resistance panels for controlling the 


outlets also connected in series. Each outlet is ordinarily 
short circuited by a dummy plug which is removed when 
a charging cable from a battery is plugged into the re- 
ceptacle. 

Anderson receptacles are used inside the shop for. 
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charging outlets and Crouse-Hinds CHXD condulets and 
receptacles are used as charging outlets in the yard. The 
yard outlets are mounted on the end of vertical pieces of 
conduit about 5 in. above and at one side of the runway 
between tracks. They are elevated in this fashion to 
keep water from getting into the receptacles. Each of 
the outlets has two receptacles and each outlet is pro- 
tected by a piece of channel iron, bent and mounted as 
shown in Fig. 2. A round hole is cut in each end of the 


Fig. 6—Yard Telephone Station 


protecting channel to allow for inserting the plugs of the 
charging cables leading to the charging receptacles on the 
cars. 

The underground charging cables in the yard are run 
in rigid metal conduit. When this conduit was layed, it 
was placed in open wooden troughs or trunking and sup- 
ported from the bottom at intervals by small wooden 
blocks. The trunking was then filled with hot asphaltum 
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T-Yard ay and send old card to Engineer Train Lighting, 


P—Passing S. P. Co., West Oakland, Cal. 


Fig. 7—Inspection Card Kept in Car Locker 


compound, the top of the trunking put on and the ditch 
covered over. This installation of underground conduit 
has now been in service for ten years and has given no 
trouble except at one low point to which the moisture of 
condensation drains. : 


Battery Room 


Various types of lead batteries and Edison batteries are 
used. The battery room shown in Fig. 3 is provided with 
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three benches running lengthwise of the room with aisles 
between the benches. The benches which are 72 ft. long 
and 5 ft. wide are mounted on glass insulators and are 
the same height as the battery trucks. The bench at the 
left is two tiers high while the other two are single-tier 
benches. The right hand bench is divided in the center 
to allow space for sealing, painting and dipping compound 
kettles. At one end of the center bench as shown in the 
foreground there are two lead-lined wood tanks. The 
upper one is a settling tank for old acid and the lower 
tank contains electrolyte ready for use. 

Across each end of the room there are two work 
benches 5 ft. wide by 20 ft. long and in one corner there 
is a lead burner bench. 

The entire room is served by a crane equipped with 
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Fig. 8—Battery Repair Record Filled Out Each Time Battery Is 
Overhauled 


an air hoist. The crane travels the full length of the 
room and the hoist can be moved laterally on the bridge 
of the crane across the room. An ingenious device, de- 
veloped by the general foreman, takes care of the slack 
in the air hose as the crane bridge is moved from one 
end of the room to the other, and makes it practically 
impossible for the hose to be pulled off accidentally and 
thereby cause a load on the hoist to be dropped. 

Mounted on a high platform in one corner of the bat- 
tery room is a 400-gal. tank for distilled water. In a 
small building out in the yard there is a horizontal boiler 
used for supplying steam to cars in the yard. The boiler 
is tapped by a copper pipe and led into a water cooled 
coil. This provides distilled water for keeping the tank 
in the battery room filled. 


6 


. Three different compounds are used for sealing and 
protecting lead batteries. Thére is a gas heated kettle 
for the dipping compound used for placing lead linings 
in trays and another gas heated kettle for melting the 
cover sealing compound. There is also a third gas burner 
for heating tray painting compound in a bucket. This 
compound is painted hot, over the outside of the tray 
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Fig. 9—Card Used to Record History of Each Battery 


after the battery has been overhauled. After a liberal 
coating is applied the surface is gone over with a flame. 
The flame causes the compound to flow into crevices in 
a manner which could not be duplicated with a brush and 
when the job is finished, the tray has an attractive glossy 
surface free from bubbles, holes or bare spots. The pro- 
tection obtained by this means amply warrants the slight 


___BATTERY MATERIAL CARD 


Fig. 10—Back of Card Shown in Fig. 9 


additional effort required to apply the coating. 
The formulae for the three compounds are as follows: 


Painting trays 
1 Ib. paraffine 
3 Ib. rosin 
5 lb petrolatic cement 
Sealing compound for sealing covers and dip- 
ping lead linings 
37 Ib. petrolatic cement (Standard Oil 
product) 
7 |b. lamp black 
1 gal. pine tar 


Shop 


The shop which is on the second floor of the car light- 
ing building is served by a 1-ton elevator located at one 


Form 4470 


DAILY PERFORMANCE REPORT OF ELECTRIC LIGHTED CARS 


STATION 
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a belt cutter with mounting for roll of belt, a power 
supply or test switchboard, a portable stand for testing 
Sangamo meters, a gas furnace for heating irons and 
melting solder, a rack large enough to mount 12 regula- 
tor panels for testing, and armature press, four 9 ft. arma- 
ture racks for storing armatures waiting repairs and a four- 
deck rack placed. out in the room for small parts. This 
rack is 9 ft. long, 3 ft. wide and 51% ft. high. 

There are benches fitted with tool drawers on either 
side of the room which extend the greater part of the 
length of the room. There is also a lamp locker and 
there are three sinks with hot and cold running water at 
one end of the room. 

Except for the bench drill, all of the machines requir- 
ing power for operating are driven from a line shaft 
which is in turn driven by a 10 hp. motor. Some of 
the special machines and devices used are particularly 
suitable to the needs of the car lighting and shop elec- 
trician and will be described in later issues. 


Call System 


The coach yard at Oakland is large and it frequently 
happens that some one in the office or shop wants to get 
in touch with a man in the yard. For this purpose there 
are three telephones located at different points in the yard, 
mounted on charging outlet housings as shown in Fig. 6. 
There is an air whistle mounted on the roof of the shop 
and each man is assigned a certain call signal. When 
his signal is called he goes to the nearest telephone and 
talks with the man in the shop. There are several places 
in the building from which the whistle can be blown by 
pushing a button. The button closes a relay circuit and 
the whistle valve is operated by an electro-magnet. There 
is a telephone at each whistle-button station. / 

When the man in the yard wishes to get in touch with 
the shop he pushes the button which is on the stand of 
the yard telephone and this rings a bell in the shop office. 
This system saves much time and unnecessary walking 
about looking for some one in the yard. 


Records 


Essentially four record blanks are used for keeping 
track of and recording battery and equipment perform- 
ance. 

The record form 7043 shown in Fig. 7 is a card 8% in. 
by 11 in. in size. This card is kept in the car locker and 
it is sent in to headquarters at the end of each month at 
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Fig. 11—Report Sent in to Headquarters Daily From Each Point Where Car Lighting Maintenance Work Is Done 


corner of the building. The shop is equipped with three 
lathes a large drill press,a small bench drill with individual 
motor drive, two grinders, a coil winding machine, a wire 
reel rack, six armature winding stands, a vice bench with 
two 5-in. vices, a rack for dipping and draining coils, an 
electric baking oven with thermostatic control, a lamp 
dipping stand, an insulation cutting table, two horses 
equipped with balancing rails for balancing armatures, 


which time a new card is placed in the locker. The back 
of the card is left for remarks by the electricians making. 
inspections or repairs. 

Each time a battery is overhauled, form 7011, shown in 
Fig. 8, is filled and also sent to the office. This form is 
a sheet of paper 81% in. by 11 in. in size and space is 
provided on the back for listing material used, credit and 
remarks, 
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A complete record for each battery is made up from 
the information on forms 7043 and 7011 and kept on file 
in the office on a card, form 2324 shown in Fig. 9. This 
form is a card 5 in. by 8% in. in size. The back of this 
card is shown in Fig. 10. 
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of gasoline. The upper valve is opened first and then the 
lower valve is cracked. This allows the blast of air to 
draw a little gasoline up into the tee and project it in a 
fine spray against the parts to be cleaned. This removes 
the dirt almost instantly, taking it out of places which 


Form 4470 See in Fig. 11 is sent in every day from 


cannot be reached by 


ordinary methods. As soon as the 


TABLE I 
Statement of Cost of Operating Axle Lighted Cars 
Jan; to Dec., 1922; Incl. 
Sleepers Diners Coaches Postals Observ. Buffet Chair Total 
Rotals Operating Coster cache dae atac nieces sare $42,752.07 $17,179.63 $5,933.12 $2,740.77 $318.86 $1,507.63 $1,024.19 $71,456.27 
INGMDEEE Cars eEGUIDDed = sats tiie tee ed co ohc elerguecereiote acs 218 63 30 12 2 10 6 341 
Mish eta Carsh Hancled a ianie.s yas cspchecerystiersccreiten wars 218 63 30 12 2 10 6 341 
Average Cost per month per car in service...... $16.342 $22.724 $16.480 $19.033 $13.285 $12.563 $14.224 $17.462 
SROtALEIHUEA RO rere sod tere alere csuthsleltyse ie svetts erelarete e's 21,954,646 5,564,788 2,336,893 657,369 84,610 873,004 352,934 31,819,244 
Average miles per car per month................ 8,392.4 7,360.8 6,491.3 4,530.3 3,525.4 7,275.0 4,901.8 7,775.9 
Average cost per 1,000 car miles.............02. $1.947 $3.087 $2.538 $4.201 $3.768 $1. 726 $2.901 $2.245 


all points where car lighting work is done, to headquar- 
ters in Oakland. This form is paper and measures 8% in. 
by 17 in. The back is blank. 

A fifth form known as 7044 is also kept in the main 
office, a large number of the forms being bound in a large 
book or ledger. Form 7044 is exactly like 4470 except 
that additional columns are added to record battery flush- 
ing and lamp renewals. 


Costs 


An extremely good conception of the factors which 
govern costs can be obtained from a study of the table 
of costs shown in Table I which were compiled in 1922. 


Forces 


For maintaining 797 axle equipped cars on the Western 
Lines of the Southern Pacific which as before stated in- 
clude all of the Southern Pacific Lines west of El Paso, 
the El Paso and Southwestern, and the Arizona Eastern 
Lines, the maintenance forces are located as follows: 
Oakland, Cal.; San Francisco, Cal.; Los Angeles, Cal.; 
El Paso, Texas; Tucson, Ariz.; Phoenix, Ariz.; Globe, 
Ariz.; Sacramento, Cal.; Sparks, Nev.; Ogden, Utah; 
Portland, Ore.; Ashland, Ore., and Dunsmuir, Cal. 

The work is done under the supervision of J. J. Hack, 
Engineer Train Lighting, Heating and Ventilation, as- 
sisted by H. N. Field, General Foreman, and C. L. 
Abrams, Electrical Inspector. 


Kinks for Car Lighters 


SOME particularly useful aids for the car lighting elec- 
trician used in the Savannah shops of the Central of 
Georgia are shown in the accompanying illustrations. 
The spray gun shown in Fig. 1 is used to project a fine 
spray of gasoline in a strong blast of air. This blast or 
spray will very quickly remove all the grease and dirt 
from the dirtiest machines that are brought into the shop. 
It is made of short pieces of 3% in. pipe, a tee, a street ell, 
two couplings, and two 3% in. valves. A % in. pipe nipple 
is placed inside of the upper pipe and soldered in place at 
the left of the tee so that the right hand end of the % in. 
nipple projects into the tee 1% in. past the center. The 
connection between the upper and lower pipes at the 
center is simply a brace welded in place. 
The gun is shown in operation for cleaning a generator 
head in Fig. 2. The upper hose is connected to the shop 
air line and the end of the lower hose is dipped into a can 


dirt is removed the gasoline is shut off and the cleaned 
part is dried in the air blast. The frame shown back of 
the operator, Fig. 2, is used to hold armatures while they 
are cleaned by the same method. The gun is also used 


Fig. 1 Spray Gun Used for Cleaning Dirty Machinery 


for painting show motor frames and other machinery 
parts which are difficult to paint with a brush. 

Two ideas are shown in Fig. 3. The socket wrench 
in the center is a standard Edison battery wrench. The 


Fig. 2 The Cleaning Gun in Use on a Generator Head 


device at the left is an Edison battery terminal puller to 
which a special link has been added. Occasionally a 
terminal which has become corroded, comes off so hard 
that the jaws of this puller will spread and slip off, with- 
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out loosening the terminal. «The link is just large enough 
to slip down over the outside of the jaws and prevent 
their spreading. 

The wrench and the puller have to be used alternately 
when terminals are being removed from batteries with 


Fig. 3 An Edison Terminal Puller with Compression Link,. an 
Edison Battery Wrench and a Combination Wrench and Puller 


the result that the particular tool wanted is misplaced or 
is out of reach when wanted. To obviate this difficulty 
a combination tool shown at the right, Fig. 3, has been 
made by cutting off the handle of the wrench and welding 
the wrench shank to the screw head of the puller. 

Almost every shop has its armature stand and they are 


a 


Fig. 4 Armature Stand for Cleaning, Painting, Banding and 
Undercutting 


practically all different in detail of construction. The 
stand shown in Fig. 4 is a particularly good one. It is 
38 in. high to the center of the armature shaft and the 
uprights are 28 in. apart. It is mounted on casters hav- 
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ing 214 in. iron wheels. These casters are used in the 
shop for making dollies and were obtained from the store- 
room. Each pair of casters is fitted to a 3 in. x 4 in. 
piece of timber 20 in. long. The lower platform is made 
of 1 in. material and is 32 in. long by 20 in. wide. The 
shelf is also made of 1 in. material and measures 14 in. 
by 30 in. The uprights are made of 2 in. by 6 in. stock. 
They are notched at the top and a 5-16 in. bolt is put 
through each upright, 2 in. from the top to prevent split- 
ting. The pan is made of heavy galvanized iron just 
large enough to fit the shelf. 

The stand is used for cleaning, painting, undercutting, 
banding and for moving armatures around the shop. 
When the stand is used for banding armatures, the reel 
of banding wire is mounted near the stand so that it is 
free to turn, and tension on the wire is obtained by pass- 
ing the wire between two fibre blocks bolted to the shelf 
of the stand. The armature is turned by a crank which 
screws onto the threaded end of the armature shaft. 

W. A. Hancock, electrical foreman, is responsible for 
the compression link on the Edison puller; the combina- 
tion tool was devised by T. A. Simmons, and the gun and 
armature stand were built by J. G. Prestwood. T. A. 
Simmons is shown operating the cleaning gun. The man 
painting the armature, Fig. 4, is J. T. Landsberg, a co- 
operative student of the Georgia School of Technology. 
The co-operative course is so arranged that the student 
has class room work for one month and work in some 
shop for one month, this alternation of activities con- 
tinuing throughout the entire. five years of the course. 


Gas Electric Lift Bridge 


A* interesting application of gas-electric drive will be 

made by the Pennsylvania Railroad to operate a 
vertical lift bridge across the Chesapeake and Delaware 
Canal, now being installed south of Philadelphia. Pre- 
viously this railroad bridge was a stationary structure 
but, due to the widening and deepening of the canal and 
the consequent passage of large boats through it, a 
bridge of the lift type is necessary. 

As the bridge is remote from electric power lines, gas- 
electric drive was decided on as being the cheapest method 
of operation. Complete electrical equipment will be 
furnished by the General Electric Company for this pur- 
pose, 

Two sets of 100-kilowatt gas-engine driven generators 
and exciters will be installed in the operator’s house on 


the shore, together with a switchboard and necessary 


control devices. Two 100-horsepower motors to operate 
the bridge will be located in the machinery house on the 
bridge itself. Flexible cables will connect the motors to 
the shore power supply. 

To open or close the bridge, the gas engine will be 
started first, as the intervals between operation will be 
too long to keep the engine running continuously. By 
means of a selector switch the operator will next select 
the combination of generator and exciter he will use. 
The third operation, utilizing manual control, starts the 
motors, putting the bridge into motion. At the nearly- 
open or nearly-shut position, a limit switch will shut off 
the power and, to complete the motion, the limit switch 
will be short circuited by a push button and the bridge 
jogged along to the fully-closed or fully-open position. 


Notes on Recent Car Lighting Tests 


A Comparison With Results of a Decade ‘Ago Shows Remarkable 
Increase in Efficiency of Lighting Units 


By R. W. Cost 


Illumination Bureau, Westinghouse Lamp Company 


HE importance of adequate and efficient artificial 
illumination in railway coaches prompted the Asso- 
ciation of Railway Electrical Engineers to conduct 

a rather extensive research in day coach lighting during 
the summer of 1913, when over one hundred car lighting 
tests were made, covering a period of approximately three 
months. These tests were conducted in a standard day 
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Fig. 1—Curve Showing Relation Between Volts and Lumens With 
Mazda C Lamps 


coach at the Collinwood Shops of the L. S. & M. S. 
Railroad, Cleveland, and were supervised by a number of 
prominent illuminating engineers cooperating with the 
Association’s Committee on Illumination. 

Quite a variety of opal and glass reflectors including 
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heights for luminaires suspended from the center deck 
were used and the headlining finish of olive green was 


changed to a flat white for those tests in which a con- 


siderable portion of the light reached this surface. 
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Fig. 3—Illumination Curve—45 Degree Reading Plane 


Although the intensities obtained on the normal reading 
plane were of primary interest, the factors of efficiency, 
economy, diffusion and glare were considered quite im- 
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Fig. 2—Center Deck Lighting—Two Seat Spacing 


direct, semi-indirect and indirect units were submitted by 
manufacturers for the tests in which either vacuum type 
Mazda lamps or Pintsch gas served as the illuminant. 
In some tests the units were mounted on the center 
deck, in others on the side deck, and spaced at two, 
three and four seat intervals. Several different mounting 


portant in the matter of judging the merits of each in- 
stallation tested. 

At the conclusion of these tests, a digest of the data 
obtained was published by the Association of Railway 
Electrical Engineers under the title of “Day Coach 
Lighting.” It contains quite comprehensive recommenda- 


10 RAILWAY ELECTRICAL ENGINEER Vol 


tions on lighting this type of car together with detailed 
test data on a number of the more important tests. 

The tests demonstrated that equally good illumination, 
efficiency, distribution and uniformity, can be ‘obtained 
with the luminaires mounted either on the center deck or 
on the side decks. Center deck lighting, however, requires 
fewer units and less maintenance and gives less trouble 
from shadows cast by the passenger’s head on his own 
or another passenger’s reading. In the suburban car 
where the aisle is at times occupied with people standing, 
side deck lighting will give more satisfactory illumination 
for reading as the standing passengers will not cause 
objectionable shadows on the reading matter of those 
seated. This type of lighting is also advantageous where 
advertisements are displayed in suburban cars. With 


direct lighting systems two seat spacing, approximately. 
six feet, shoal not be exceeded or uneven distribution 


of illumination will result. This does not apply to in- 
direct or semi-indirect lighting where satisfactory dis- 
tribution may be obtained with three seat spacing. The 
use of a light colored head lining secures the greatest 
possible efficiency in the utilization an natural and artificial 
light and produces a more cheerful effect in the car than 
where a dark color is used. 

During the past year the Committee on Illumination 
of the A. R. E. E. has undertaken to compile with the 
assistance of Mazda lamp manufacturers, data for its 
proposed manual of “Lighting Practice for Railroads.” 
It is intended that the manual shall contain practical in- 
formation applicable in laying out modern lighting plans 
for railway properties, and serve as a handy reference 
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REFLECTOR-— PRISMATIC GLASS, 
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Fig. 4—Illumination Curve—45 Degree Reading Plane 


to the engineer or electrician in planning new or im- 
proved systems. 

The subject of Day Coach Lighting required special 
investigation due to the fact that modern Mazda lamps 
have different characteristics from those used in 1913. 
Table No. I shows a comparison of the lumen output 
of the principal train lighting lamps used in 1913 and 
1925, including the light center lengths of the 50 and 
100 watt lamps: 


As? Now 
Tas_Le No. 1 
Car LIGHTING LAMPS 
YeaR 1913 
Light- Initial 
Center Rated 
Watts Type Bulb Length Lumens 
15 B G-18% Dh. 127 
25 B G-18%4 Die 175 
50 B G-30 4” 430 
100 B G-30 Ave” 900 
Year 1925 
15 B G-18%4 141 
15 B S-17 155 
15 C PS-16 151 
25 B G-1814 243 
25 B S-17 ay 273 
25 (C PS-16 ie 310 
50 G PS-20 334" 705 
75 C BS-22 45" 1215 
100 G PS-25 Sa" 1,690 


From this table it may be seen that the lumen values 
have been substantially increased and that light center 


TEST No. dS 

CENTER. DECK LIGHTING 

LAMP- PS-20, 50 WATT, 2 VOLTS 
REFLECTOR— CASED GLASS: 
SAFETY CO. NO.55539. 
MOUNTING HEIGHT — @-1" 
SPACINGs- 2. SERa, 


wees INDICATES AISLE SEAT INTENSITY 
wm ow INDICATES WINDOW SEAT INTENSITY 


d a eae 

a 

Zz 

Cc 

U 

5 

Co TE TS Ss | 
Lo ee 


STATIONS - 


Fig. 5—IIlumination Curve—45 Degree Reading Plane 


lengths have been altered. This change in the light 
center length obviously requires either a correction of the 
lamp position or the use of a properly designed reflector. 
The “light-center length” is the distance from the center 
of the filament to the end contact point of the screw base. 
The “lamp position” is the distance between the plane 
of the reflector fitter set screws and the contact point 
on the base of the lamp. 


The 1925 Tests 


In June, 1925, four tests were made for the Committee 
on Illumination of the A. R. E. E. in two standard 70- 
foot coaches, each car having an 80-passenger capacity. 
The decks were finished in a dark cream color with a 
reflection factor of 65 per cent and the seats were dark 
olive green plush. The lighting units were spaced at 
2-seat intervals and mounted on the center deck in all 
tests. As data from the 1913 car lighting tests showed 
that equally satisfactory illumination results from either 
half deck or center deck arrangement of units, the latter 
system was chosen for the tests because of its predom- 
inance in modern ‘coach lighting. 

All lamps had been rated for lumen output before these 
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tests. The open bottom reflectors used in tests Nos. 2, 3. 
and 4 were designed for a 214” fitter and a 14%” lamp 
position and each lamp was purposely used in the same 
position during the three tests. 

The lamps employed were designed for 32-volt opera- 
tion. As the potential at the lamp sockets was slightly 
below this value, the photometer readings were corrected 
to show the intensities which would result using rated 
voltage. The correction factor may be obtained from the 
“Volts-vs.-Lumens” curve shown in Fig. 1. For ex- 
ample, if 32-volt lamps are operating at 30 volts, or 93.7 
per cent normal potential, the resulting illumination in- 
tensity will be only 80 per cent of normal. 

The tests were conducted and results computed accord- 


TEST No.4 


CENTER. DECK LIGHTING. 
LAMP-PS-20, 50 WATT, 52 VOLTS 
REFLECTOR— OPAL SUDAN 
SAFETY. NO. 16678. 

MOUNTING HEIGHT— 8-1" 
SPACING— 2 SEAT. 


J INDICATES AISLE. SEAT INTENSITY 
LL INDICATES WINDOW SEAT INTENSITY 
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Fig. 6—IIlumination Curve—45 Degree Reading Plane 


ing to the procedure in the Day Coach Lighting Tests of 
1913 in order that some comparable data might be ob- 
tained. Photometric readings were taken at only thirty 
test stations facing to rear and thirty stations facing to 
front of car, covering one-fourth of the seating space in 
the coach, as previous tests have shown that this method 
will give representative results for the entire car. Fig. 2 
shows location of test stations for obtaining intensities on 
the 45 degree and horizontal planes, seats facing to rear. 

Enclosing hemispheres equipped with porcelain enam- 
eled reflectors recessed in the center deck, using 100-watt 
clear bulb PS-25 Mazda C lamps, were employed in test 
No. 1. These hemisphere bowls had previously been 
measured for efficiency, or total light output. Fig. 3 
shows the illumination intensities on the normal reading 
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plane of the aisle and window seats throughout the car 
in this test. 

Tests Nos. 2, 3, and 4 were conducted with open bot- 
tom reflectors suspended from the center deck. The 50- 
watt PS-20 inside frosted bulb Mazda C lamp was used. 


Fig. 7A—Moonstone Enclosing Bowl 
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Fig. 7B—Distribution Curve for Enclosing Bowl Reflector, Using 
100-Watt, 32-Volt, PS-25 Clear Lamp. (Test No. 1) 


This type of. lamp does not appear on standard schedules 
at present, but the Committee felt that they preferred 
tests on the inside frosted lamps. Figs. 4, 5 and 6 show 
the illumination intensities on the normal reading plane 


Taste No. 2 


45° Reading Plane 


Average Foot-Candles 
Horizontal Plane 


Size ; 

Test Lamp Window Aisle 

No. Reflector Watts Seat Seat 
1 Enclosing 

Bowl 100 4.35 5.30 

2 Prismatic 50 3.06 4.40 

5 Cased 
Glass 50 2.72 4.26 
4 Opal 50 2.97 4.28 


Mean Mean 
on on Aisle Entire 
Seats Seats Only Car, 
4.83 5.96 8.55 6.48 
3.73 4.18 6.18 4.58 
3.49 SAL 6.00 4.16 
3.63 4.06 Br AZ 4.38 
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of the aisle and window seats of tests Nos. 2, 3 and 4, 
respectively, and are based on the outputs of 1,690 lumens 
for the 100-watt lamp and 705 lumens for the 50-watt 
lamp. 

Figs. 7, 8, 9 and 10 are illustrations of the reflector 
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obtained on the 45 degree reading. plane and horizontal 
plane in the four tests. 

Table No. 3 shows a comparison of “lumens generated 
per running foot of car” and “average foot-candles on the ° 
45 degree plane” for two open types of reflectors ob- 


Fig. 8A—Prismatic Reflector No. 18,226, S. F. 


Fig. 9A—White Cased Glass Reflector 
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Fig. 8B—Distribution Curve for Holophane Reflector, No. 18,226 
S. F., Using 50-Watt, 32-Volt, PS-20, Inside Frost Lamp. (Test 
No. 2.) 


glassware used in these tests together with their corre- 
sponding light distribution curves. 
Table No. 2 shows comparative illumination intensities 


Fig. 9B—Distribution Curve for Cased Glass Reflector, No. 53,539, 
Using 50-Watt, 32-Volt, PS-20, Inside Frost Lamp. (Test No. 3.) 


tained in the 1913 and 1925 car lighting tests. The lu- 
minaires were spaced at two seat intervals and mounted 
8 ft.-1 in. above the car door in all instances. It is inter- 
esting to note that improvements in Mazda lamps alone 


TABLE No. 3 


Lumens per running 


Aver. Foot-Candles on 45°. Plane 
1913 


a foot of car _Year— Year—1925 
Type Reflector Wass ae 108 = wees eh eg een Reon 
Prismatic 50... 6634, WRdN7S% GuetiOde 1,50 2h.1\ 72. aaa aes ae nae 
Open Opal 50 © .<«,6634' \“OLA7PAONIREIDD, 1.6500. 183 0 noe neeey ares Ga 
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are responsible for the higher illumination intensities now 
prevailing. The capacity of the battery and generating 
system in some cars has been increased during the past 
twelve years but in most instances this became necessary 
due to the intallation of electric fans or other appliances. 

For satisfactory illumination in a day coach, an illumi- 
nation intensity of 3 to 6 foot-candles should be provided 
when measured on a 45 degree plane 33 inches above 
the car floor at the seats, which position is accepted as the 
normal reading plane. This recommended intensity is 


Fig. 10A—Sudan Opal Reflector 


equivalent to an average horizontal illumination of 4 to 8 
foot-candles. An intensity of 3 foot-candles on the 45 
degree plane should be considered a minimum under 
which comfortable reading of fine print, such as news- 
papers, may be done because a higher intensity is required 
to bring out details of objects in motion than is necessary 
on stationary objects. Even 3 foot-candles is not to be 
considered an adequate intensity, particularly in view of 
the fact that to secure this illumination there need be ex- 
pended only about one-half the wattage that was neces- 
sary some ten years ago. 

From a consideration of the above data, it will be 
noticed that with a good design of reflecting or diffusing 
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glassware, the useful illumination on the reading page 
may now be almost exactly double what it was in 1913. 
Yet. with such a remarkable increase, the power con- 
sumption still remains on the same basis, namely one 50- 
watt lamp at two-seat spacing, 

Another interesting conclusion is evident, namely that 
the open reflector for center deck lighting will produce 
approximately 50 per cent more illumination on the read- 
ing page than is feasible from an enclosing hemisphere. 
This ratio holds true for either horizontal or 45 degree 
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Fig. 10B—Distribution Curve for Sudan Opal Reflector, Using 50- 
Watt, 32-Volt, PS-20, Inside Frost Lamp. (Test No. 4.) 


plane illumination. Some improvements can be hoped for 
through the medium of more efficient reflectors to back 
up the ceiling hemispheres, but nevertheless such units 
will always entail a considerable loss and their employ- 
ment becomes justified largely upon the basis of reduced 
glare, more sturdy construction, and perhaps a slight re- 
duction in the necessary maintenance. 

Certainly such tests as these are illustrative of the ad- 
vancement in coach lighting ‘practice and the results 
speak well for the progressive railway companies and car 
builders who are thus seeking by all possible means to 
give more comfort and more security to the riding public. 
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At a Station on the Lotschberg Line 
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Arrangement of Supporting Structure on Four-Track Section 
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Bolting Together the Two Halves of an Arch View of Catenary on Curve from Top of Construction Car 
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Train Used by Wiring Crew—Guard Railings on Platforms Are Down to Clear Contact Wire Upon Entering 


Overhead Contact System on the D. T. & I. 


Reinforced Concrete Arches Are Used to Support 
a 23,000 Volt Non-Ferrous Simple Catenary 


VERHEAD construction for the electrification of 
the Detroit, Toledo & Ironton has now been 
placed on the 17 miles of line from Fordson, 

Mich., to Flat Rock, Mich. The supporting structure is 
unique in design and consists essentially of precast re- 
inforced concrete members, bolted together and supported 
on concrete foundations. 


Catenary Supporting Structure 


On double track line the supporting structure consists 
of two columns and two half-arches. Arches which span 


Type of Catenary Used on Tangent Track 


three or more tracks are lengthened by the addition of 
a filler member placed between the two half-arches. 

Reinforcing steel in the members is arc welded to 
special castings used at the ends of the members and the 
concrete is tamped after it is placed in the molds. After 
setting for 24 hours the members are placed in steam at 
a temperature of from 90 to 130 degrees for another 24 
hours and then placed in drying ovens at the same tem- 
perature for a similar period. From the drying ovens 
the units are seasoned in storage racks for 18 days before 
they are set up. Each half-arch contains one cubic 
yard of concrete and weighs 4,150 lb. Each column 
averages 2% cubic yards of concrete and weighs 11,167 Ib. 

Pits for the foundations are dug 10 ft. long by 8 ft. 
wide and 8 ft. deep. Forms are placed in these pits. 
When the forms are filled they contain about 3.8 cubic 
yards of concrete and weigh approximately 15,000 Ib. 
each. Thus a completed trolley arch, including two half- 
arches, two columns, two small caps and two foundation 
posts, totals about 60,650 Ib. 

Wherever there is contact between metals, as at the 
points where half-arches and columns are joined by bolt- 
ing together the bare steel end plates, a coating of tar 
pitch is first applied to exclude moisture and consequent 
corrosion. Grout is employed to fill the 2-in. spaces left 
at the trolley tower bases and is also applied over all 


other joints, concealing the bolts and nuts and making 
completely covered concrete structures. 


Grounding 


The steel in each arch is grounded by a 1%4-in. galvan- 
ized iron pipe which is driven down 8 ft. below the bottom 
of the foundation pit. A bronze cable with a terminal on 
each end is used to connect the pipe with one of the six 
2-in. anchor bolts, 36 in. in length which are used to 


- secure the column to the foundation. 
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The contact wire is a 4/0 bronze wire supported by a 
simple catenary. The catenary or messenger is 14-in. 
seven-strand bronze wire. The supporting arches are 
spaced 300 ft. apart and the messenger wire is supported 
from the arches by porcelain insulators having a dry 
flashover voltage of 320,000 volts. The insulators are 
fastened to yokes built into the arches. The contact wire 


is hung from the messenger by bronze hangers spaced 
1S tteapart: 


When the wiring is strung the messenger is 


Double Track Arch Being Raised to Position on Top of Columns 


given a tension of about 3,000 lb. and the contact wire 
a tension of 2,000 lb. by means of a dynamometer. 

On tangent track insulated steady braces mounted on 
the side of the arches and secured to the contact wire 
keep it from swinging. On curves inclined hangers are 
used to support the contact wire and the insulators which 
hold the messenger are offset toward the inner side of the 
curve and hung from special castings. The castings are 
provided with a number of holes which allow the insulator 
to be adjusted to exactly the correct position. 

The three-wire feeder system of power supply will b 
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used. The feeder wire will consist of 14-in. stranded 
copper mounted on pin type insulators located on the 
center of each arch. This feeder is connected to the 
contact wire through auto transformers in such a way 
that the difference of potential between the feeder and 
contact wire is 46,000 volts and the contact wire potential 
to ground is 23,000 volts. This method of feeding energy 
to a train minimizes inductive interference by causing 
current to come to the train from opposite directions. 
This effect is still further aided by the extremely high 
voltage and correspondingly low values of current used. 

With this system of feeders the running rails are a 
grounded neutral connection to the auto transformers. 
The rails are bonded with short “L” head copper bonds. 


Great Northern Begins Work on 
Long Tunnel 


ue Great Northern has awarded a contract to A. 
Guthrie & Co., Inc., St. Paul, Minn., within the last 
few weeks for the construction of a change in its main 
line through the Cascade mountains, approximately 100 
miles east of Seattle, that involves the driving of a tunnel 
7.75 miles long—the longest railway tunnel in America. 
The present line which was built in 1892 crosses the divide 
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at an elevation of 3,385 ft. above sea level. It has sharp 
grades and curves, numerous snow sheds and several tun- 
nels, the longest of which is 13,873 ft. in length. On ac- 
count of the heavy snowfall, which reaches a maximum 
in a single season of 410 in. at Berne and 670 in. at Cas- 
cade tunnel, it is difficult and expensive to keep the line 
open for operation and many studies have been made in 
an effort to secure a new location with a lower crossing 
that would avoid the snow trouble. The increasing impor- 
tance of a thoroughly dependable line, the fact that addi- 
tional sheds were needed to keep the present line open, and 
the heavy repairs required annually on existing sheds and 
tunnels, brought expenditures to the point where a new 
line would show a substantial saving. 

The new line as located will shorten the distance more 
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than 71% miles, eliminate nearly six complete circles of 
curvature and will escape most of the severe snow trouble. 
It involves the construction of a single track tunnel, 16 
ft. wide, 22 ft. above the top of rail and 7.75 miles long, 
which is estimated to cost $10,000,000. A comparison of 
the principal characteristics of the present and proposed 
line is as follows: 


Present Line Proposed Line Difference 
(erieth: (shia nis. deco eetermtete 17.68 miles 10.01 miles 7.67 miles 
Maximum curve ......... 10 deg. .00 min. 5 deg..00 min, 5 deg. .00 min. 
Total curvature) oue.ne eee 2,169 deg. 219 deg. 1,950 deg. 
Maximum grade ..:.......2-2 per Cent 2.2 per cent 0 per cent 
Munnelveradess pieces 1.695 per cent 1.53 per cent 0.165 per cent 
Summit elevation .........3,385 ft. 2,879 ft. 506 ft. 
Total rise westward....... Reemrrbs 2OST. 506 ft. 
‘Total fall westward....... 1299 tt. 793 ft. 506 ft. 
Snowsheds, total length....6.04 miles 0.00 miles 6.04 miles 
Bridges, total length....... 0.23 miles 0.04 miles 0.19 miles 
sPunnels sao s<hapaoiaceesmelteet 3.66 miles 7.75 miles 4.09 miles 


While the plan to be followed in the construction of this 
tunnel will depend largely upon the character of the ma- 


Cascade tine! *e 


Location of the Great Northern’s Crossing of the Cascades 


terial encountered, reliable information concerning which 
is not available it is the present intention to carry on con- 
struction operations at three points, from the portals at 
each end and from a shaft to be sunk near the point where 
a creek crosses the line of the tunnel about two miles west 
of the east portal. The pioneer tunnel, in conjunction 
with a center heading, will be driven between the shaft 
and the west portal, but it is probable that the center head- 
ing method alone will be employed between the shaft and 
the east portal. 

This work will be carried out under the direction of 
J. R. W. Davis, chief engineer of the Great Northern, 
St. Paul, Minn., with Colonel F. Mears, assistant chief 
engineer at Seattle, in direct charge. 


Canadian National Articulated Diesel-Electric Motor Rail Car 


Diesel-Electric Cars for the Canadian National 


Articulated Construction on Two Cars with a Seating Capacity 
of 126—Three-Passenger Seats Used 


?, HE Canadian National has developed and recently 
placed in service the first of an order of nine 
Diesel-electric cars which are being built at its 

Point St. Charles shops, Montreal, Quebec. Seven of the 

nine units are single cars having an overall length of 

60 ft. and the remaining two are of the articulated type 

with an overall length of 102 ft. 

The two types of cars contain many similar features 
of design and construction.. The bodies of both the 60-ft. 
and the articulated cars were built by the Ottawa Car 
Manufacturing Company and are of steel construction 
throughout. The interiors are finished in mahogany and 
have a 5/16-in. Agasote ceiling painted in cream color. 
Double floors are applied throughout with the exception 
of the engine rooms where a single floor 14% in. thick, 
covered with checkered aluminum floor plates, is used. 

Electric lighting is provided from 30-volt storage bat- 
teries. Aluminum conduits for carrying the lighting 
circuits, power and control circuits are used throughout. 
Ventilation is provided by exhaust type ventilators in the 
roof. Smith hot water heaters are used for heating both 
types of cars. The 60-ft. car is equipped with one hot 
water heater which is placed in the baggage room. The 
articulated car has a heater located in the baggage room 
and one at the rear end of the passenger compartment. 
All of the pipes used in the heating system are of 
aluminum. 


The Articulated Car 


Each unit of the articulated cars consists of two bodies 
mounted on three four-wheel trucks. As shown in the 
floor plan of the articulated car, the front half contains 
the engine room, baggage room and smoking compart- 
ment which has a seating capacity of 35 persons. The 
rear half has a seating capacity of 91. The partitions 
between the engine room and baggage room are of steel 
and are so constructed that they can be removed if neces- 
sary to work at the power unit. Roof hatches are pro- 
vided directly over the engine and generator so that either 
may be removed by a crane for repair purposes. The 
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hatch covers are provided with four ventilators operated 
from the engine room. 


The Sixty-Foot Car 


The seats in the 60-ft. car are of the same design and 
manufacture as. those of the articulated car. They ac- 
commodate three persons on one side and two on the 
other. In addition, the baggage room of this car is 
provided with drop seats of wooden construction giving 
a total seating capacity of 57. 


The Engines 


The engines installed in these cars were manufactured 
by William Beardmore & Co., Ltd., London, England. 
The design is a modification of this company’s standard 
aeroplane engine which was changed to meet the. service 
conditions of rail car operation. These engines conform 
to a modified Diesel cycle of the solid injection four- 
stroke cycle type and are arranged with four cylinders in 
line for the small unit which is used on the 60-ft. car, 
and eight in line for the large unit which is used on 
the articulated car. The cylinders in both engines have 
81% in. bore by 12 in. stroke and develop 185 b. hp. at 
700 r.p.m. in the small unit and 340 b. hp. at 650 r.p.m. 
in the large unit. The engine in the 60-ft. car weighs 
2,750 lb. and that in the articulated car weighs 5,450 Ib., 
or a fraction under 15 lb. per horsepower for the smaller 
engine and slightly more than 16 lb. per horsepower for 
the larger engine. 

The low weight per horsepower was obtained through 
the selection of materials. The designers were able to 
reduce the thickness of the materials to a minimum 
through the use of high tensile steels and special alloys. 
For example, the crank case is of cast steel; the cylinder 
liners are made of forged steel; the cylinder heads, of 
cast aluminum; the valve seats, of alloy steel; the pistons, 
of forged aluminum; the crank shaft of special forged 
alloy steel; the sump cover, of sheet steel; and the con- 
necting rods, of special forged steel. The exhaust from 
each cylinder enters a manifold on the side of the engine 
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from which one exhaust pipe for every four cylinders 
is carried vertically up through the roof. 

A light residue oil of .86 specific gravity is used for 
fuel. It passes through two fillers before being delivered 
to the distributing plunger pumps, of which there is 
one for each pair of cylinders. 

These pumps deliver the fuel to the atomizers at from 
8,000 Ib. to 10,000 Ib. per sq. in. 


Electrical Equipment 


The electrical equipment ‘on the articulated car was 
manufactured by the Westinghouse Electric & Manu- 
facturing Company, Pittsburgh, Pa., and consists of a 
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which also makes the entire operation practically auto- 
matic. 

The air for the magnet valves is taken from the air 
brake system and is maintained at about 70 lb. pressure, 
the electro-pneumatic control being the standard H.L. 
equipment throughout. The acceleration of the car is 
practically automatic as the control can be thrown to the 
“full” position, allowing the sequence drum to increase 
the generator voltage in four or five seconds. All con- 
troller positions are, of course, running positions, and 
lower speeds than the maximum can be obtained by in- 
termediate points on the controller. 

The engine is started by the generator driven as a 
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Floor Plan of the 60-Ft. Motor Rail Car 


200-kw., 600-volt d.c. generator mounted on a common 
bed plate with the engine and connected to it by a Fast 
flexible coupling. Pressed felt liners 1% in. thick are 
placed between the bed plate and the car sills to absorb 
vibration. 

The generator is differentially compound wound, the 
shunt field being excited from a 300-volt battery. The 
motors are 600-volt railway type 548-C-8, with a one-hour 
rating of 145 amp. connected permanently in parallel and 
mounted two on each of the front and rear trucks and 
connected to the axles by helical gearing. 

The car is operated by master controllers located at 
each end, different speeds being obtained by a resistance 
control cf the main generator field: Besides the master 


motor, from the 300-volt battery, this starting position 
being obtained from the controller by moving the operat- 
ing handle contrary to its operating direction. The engine 
starting position is also the battery charging position when 
the car is standing. By motoring the generator the 300- 
volt battery brings the engine to a speed of about 200 
r.p.m. at which speed it fires on the first compression, the 
starting current for about two seconds being a maximum 
of 480 amp. down to 230 amp. at 150 volts. The battery 
voltage is applied to the generator through resistance 
steps and at the same time the engine throttle is moved 
by an electrically controlled air cylinder to full fuel posi- 
tion. 

The battery is composed of 150 cells, M.V.A. 17 Exide 
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controllers, the main control apparatus consists of a switch 
group comprising eight electro-pneumatic switches, two 
reversers, an overload trip relay, and a sequence drum. 
The auxiliary control apparatus consists of a potential 
relay, an ampere hour meter, a battery charging relay, a 
field relay, a throttle valve, a control and reset switch and 
the necessary knife blade switches for the control of the 
several circuits. False operation of the various circuits 
is prevented by necessary interlocking between controls, 


Floor Plan of the Articulated Motor Rail Cars Recently 


Ironclad, and is located in two sections in steel boxes 
suspended from the floor of the rear half of the car. With 
the car running and the controller on either of the last 
two notches, the potential relay cuts in and allows the 
generator current to charge the battery. This continues 
as long as the controller is on either of the last two 
notches or until the charging current is cut off by the 
ampere-hour meter. 
Besides being used for starting purposes, the battery 
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also supplies the control circuits at 30 volts ; the generator 
field excitatioffat 300 volts; the two air compressors at 
300 volts, andathe. car lighting at 30 volts. Low voltage 
_ circuits can be distributed over 90 of the 150 cells and 
standard lamp regulators are used to compensate for the 


Exterior View Showing the Center Truck and Connections Between 
the Two Units of the Articulated Car 


charging voltage. Emergency switching is provided so 
that any of the 30-volt sections can be charged from the 
generator while the car is standing. One of the main 
reasons for having the 300-volt battery is that in case 
of necessity, owing to a total engine failure, the car can 
be moved on half voltage to the next siding, in order 
to clear the main line. ; 

In* carrying the circuits across the articulation, every 
effort has been made to secure accessibility and reliability. 
All the control wires are carried through the ceilings of 


RAILWAY ELECTRICAL ENGINEER 


19 


The electrical equipment of the 60-ft. car was manu- 
factured by the British Thomson-Houston Company, 
Rugby, England and the General Electric Company, 
Schenectady, N. Y. The generator, which was shipped 
with the engine from England, is a 105-kw., 600-volt d.c. 
differentially compound wound machine mounted on a 
common bed plate with and rigidly connected to the 
engine. Pressed felt liners 114-in. thick are placed be- 
tween the car sills to absorb vibration. On the same 


shaft with the generator is mounted a 6-kw. 60-volt 
The balance of the electrical equipment con- 


exciter. 


The 340-H. P. William Beardmore Oil Engine Weighs Only 5,450 Lb. 


sists of two G.E. 240-A, 600-volt, 150-amp. (one hour 
rating) railway motors, mounted on the front truck and 
connected through helical gears. The controllers located 
at each end connect the motors in series, parallel or shunt 
field forward, and series or parallel reverse. 
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Placed in Service by the Canadian National 


the cars, terminating at each side of the articulation in 
junction boxes located in the car ceiling. The only 
heavy cables crossing the articulation are the generator 
bus lines to the motors, the battery line to the generator 
and the train line lighting circuit. By locating a reverser 
on each half of the car, the necessity of carrying the 
motor leads across the articulation is avoided. Multiple 
unit control has been installed so that two or more cars 
can be operated from any one operator’s position. 


A 120-volt M.V.A. 17 Ironclad Exide battery is car- 
ried underneath the rear of the car. ‘Thirty cells are 
suspended from the floor in a steel battery box on each 
side of the car. This battery furnishes starting current 
for driving the generator as a motor in a manner similar 
to that described for the articulated car, only 16 cells of 
which, however, supply the excitation of the exciter field 
and the car lighting. The 120-volt battery is charged 
from the generator by a special charging circuit used 


while the car is standing. The 32-volt portion is auto- 
matically charged by the exciter when its voltage is higher 
than the battery voltage. 

The car speed is controlled by the engine throttle, which 
is mechanically connected to an operating lever located 
in the operator’s cab at each end of the car. The electrical 
controllers merely connect the motors to the generator 
circuit in series or parallel and are not used to operate 
the car. The first movement of the throttle lever closes 
the throttle relay switch, thus closing the exciter field 
circuit, and allowing the generator voltage to build up 
from zero across the driving motors. A further opening 
of the engine throttle increases the generator voltage and, 
therefore, the car speed. 

The lubricating oil for the engines is forced under pres- 


Double End Control 


Is Used with Westinghouse Type 28 M 
Master Controllers 


sure to all working parts, passing through a double filter 
in its circuit. 

A centrifugal pump is used to circulate cooling water 
through the engine. This pump is mounted on the main 
gear case and can be easily detached for examination. 
Flow indicators are installed in the lubricating oil and 
cooling water circuits which indicate a stoppage of flow 
by lighting a lamp in the operator’s room. 

A centrifugal type governor driven off the crank shaft 
is coupled to the fuel pump control and is so arranged 
as to increase or decrease the oil supply to the fuel dis- 
tributing system. It is fitted with an emergency device 
to cut the fuel pumps out of action should the r.p.m. of 
the engine for any reason be increased above the desired 
speed. 

A 12-in. Golden-Glow headlight is mounted on the 
roof at each end of each car. The Canadian National 
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standard number lamps and Strombos horns are also pro- 
vided, as shown in one of the illustrations. 

Midwest air filters are applied to all of the cars for 
filtering the air supply to the engines. The filters used 
on the 60-ft. car are mounted on the ceiling of the engine 
room, while those on the articulated car are mounted on 
the left-hand wall of the engine room which is pro- 
vided with shutter inlet to keep out the rain or snow. 


The Trucks on the Articulated Car Are Equipped 
with Roller Bearings 


The three trucks of the articulated car are of Com- 
monwealth design having 5-in. by 9-in. journals and 36-in. 
rolled steel wheels. The journals are equipped with S.K. 
F. self-alining roller bearings. Motors are mounted on 
the front and rear trucks only. 

The brake equipment is Westinghouse, schedule A.M.F. 
The air pressure on the articulated car is supplied by two 
DH-16 compressors connected in parallel. | 

Compressed air for the 60-ft. car is supplied by a 
General Electric CP28-D compressor. The front truck 
carries two motors and has 5-in. by 9-in. journals. No 
motors are used on the rear truck which is equipped with 
414-in. by 8-in. journals. 

It is reported that both cars have attained a speed on 
level track of approximately 60 miles per hour and show 
a fuel consumption for non-stop runs of 3.5 miles per 
gallon on the large car and 7 miles per gallon 6n the 
small car. Both cars have sufficient power to handle a 
trailer over an average profile at a proportionally reduced 
speed. Car accelerations up to 40 and 30 miles per hour 
respectively have been made in actual test. 


PRINCIPAL DIMENSIONS AND PROPORTIONS OF THE CANADIAN NATIONAL 
YrEseEL-ELEcTRIC Cars 


60 ft. cars Articulated cars 
Buttle | mcetrses eaertie ei sans atele ateiielters Canadian National Canadian National 
Type ls. cneae cee ete eee nese te Dievel-electric Diesel-electric 
Total’? weighteeeraepetrcisecia tet ye cats 101.000 Ib. 188,000 Ib. 
Total- wheel Phased veers) cers recite 46 ft. 1 in. 85 ft. 10 in. 


Diesel engine: 


Builders scene omc eon William Beardmore & William Beardmore & 
Cons idetids Col, utd 
TY pete rade sewers orale tote erates 4 cyl.. 4 cycle 8 cyl., 4 cycle 


240 b.hp. at 650 


r.p.m. r.p.m. 
8% in. by 12 in. 


Cylinders, diameter and stroke.8%4 in. by 12 in. 


Wiel ght cic ies santos Ceenctes orients 2.750% ibe 5,450 lb 
Generator: 
“TW D@gtr ha Serene ted cate Mieusionstetetetes Thomson - Houston, Westinghouse 200 kw. 
105 kw. d.c. d.c. 
Wolittwer Axia stank. saisctem helena: 600 600 
Motors: 
Number 1, ahinle scan terrae alist. 2 4 
Temes czeranaetehersttts Sete eerie General Electric . Westinghouse, 200 hp. 
Type 240-A 
Capacity of fuel tanks........ 7>, gal, 150 gal. 
Length over couplers 1.02. ft: 
Width=n-insidewe-ysmpernterceteters 10 ft. 454 in. 
Height, Joverallig: scm. oaeieitsiecens 15 ft. 34 in. 15 ft. 434 in. 
Diameter of * wheels). ates cielo Op itl 36 in. 
Sizer otejournalse eects eee an.| by 9 in. = tront=5 ent byaeo mine 
truck, 4% in. by 8 
ims, rear truck 
Total seating capacity..........57 126 


Compounds of a certain melting point begin to 
soften before the melting point is reached, and they must 
be heated somewhat in excess of the melting point before 
they reach varnish fluidity. | 

For instance a compound that ‘melts’ at 100° C.— 
212° F. may require 125° C.—257° F. before it becomes 
sufficiently fluid to penetrate or actually impregnate; and 
it is quite evident that the temperature of the armature, 
coil or other device to be impregnated must be raised to 
the same point through and through so that the molten: 
material will not “chill” and become too viscous to pene- 
trate the innermost interstices —Everything-In-Insulation. 


The crane type truck as it is used for applying side rods 


Electric Trucks in the Locomotive Repair Shop 


The Practice of One Railroad Indicates That This 


Equipment Fills a Definite Need 


By Harold J. Payne 


The Society for Electrical Development Inc. 


TV ‘HE size of modern steam locomotives is so great 
and construction is so complex, that the problem 
of stripping and rebuilding requires special facili- 

ties. The overhead traveling crane is indispensable in this 

connection and given sufficient time, can handle all of the 


Large Castings Are Carried on the Chassis with the Aid of the 
Crane 


work to be done. In the particular shop in question, how- 
ever, 40 locomotives are placed at a time in each of two 
buildings and although each building is equipped with 
two cranes, it is still found that this apparatus is not equal 
to the number of tasks imposed upon it. Since in addition 
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to the boiler tubes, 125 or more parts have to be taken off 
and replaced on each engine that is completely overhauled, 
this can be readily understood. 


Another class of work for which it has very commonly 
been found difficult to find adequate equipment in such 
shops is the handling of parts from the locomotive to the 
various sections of the repair shop where cleaning, ma- 
chining, forging, annealing, etc., are done. Distances are 
frequently long, parts are heavy and are moving between 
points that vary considerably in location from hour to 
hour—especially as in this case where 80 locomotives are 
being repaired simultaneously. Quite evidently any car- 


rier that is to work out in such service must be at the 
same time sturdy in construction and flexible in operation. 


Storage Battery Trucks Adopted 


With these two problems in hand the shop under dis- 
cussion decided about four years ago to experiment with 
storage battery trucks as a possible solution of these dif- 
ficulties. The original idea was to provide auxiliaries for 
the heavy cranes and for hand trucks. That being the case 
two types of truck were put into the service, the load car- 
rying crane and the elevating platform. At present the 
management finds itself convinced not necessarily of the 
particular make of equipment nor the particular modifica- 
tion in use, but of the suitability of trucks for this kind of 
service. It can be said that each of the eight machines 
in service does more work than five hand truckers. The 
more or less intangible results that have been achieved, 
however, are of still greater importance. 
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The most important of ethese is the supplementary 
service rendered the overhead cranes. Formerly when a 
part was ready to be raised or lowered, it was necessary 
for the crew to wait for the overhead crane; time was un- 
avoidably lost since it was a physical impossibility for two 
such machines to be in a half dozen places at a time. With 
the crane trucks now performing all of the lighter jobs the 
traveling cranes are always available for the work for 
which they alone are fitted such as lifting a rear end or 
front end or perhaps moving a boiler. By far the larger 
number of parts stripped weigh under three tons and are 
located within easy reach of the boom of the crane 
truck. Consequently, this work has been largely assigned 
to these auxiliaries, with the result that taking down and 
building have been generally accelerated. Furthermore, 
idle time on the part of repairmen has been cut down and 
in some cases the number of moves necessary to perform 
a given job has been decreased. For instance, when a 
couple of. driving rods are taken off that are needed im- 


The Boom Is Long Enough to Remove Parts from the Top of the 
Locomotive 


mediately in the machine shop, the crane truck drops them 
onto the platform of its own chassis and delivers them to 
the machine that is to do the work, traveling a thousand 
feet and back again, probably dropping a load of finished 
parts by a nearby job on its return. By the time it is 
needed again for another job, on the locomotive being 
stripped, it is ready. 


Work Done by Elevating Platform Trucks 


The elevating platform type of truck with skids sup- 
plements the crane type in the work of moving the parts 
through process. Wooden platforms and metal box skids 
are used in connection with these trucks which are con- 
stantly on the move between the locomotive shops and 
the other departments. In general the metal boxes are 
used in the blacksmith shop for taking parts that are still 
hot directly from the workman or the machine, as the case 
may be, so that rehandling may be altogether avoided. 
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The wooden platforms “are used for all parts up to three 
tons, a typical load consisting of six or eight locomotive 
truck springs. It is impossible to detail the jobs done by 
the storage battery equipment because of the fact that it is 
used very much as are machine tools. In other words, the 
truck is a tool called upon to lift, carry or pull, irrespec- 
tive of the nature of the job, so long as the total load does 
not greatly exceed the known capacity of the trucks, a 


An Elevating Platform Truck Used As a Tractor 


capacity somewhat greater than the two tons in this par- 
ticular case, which is guaranteed by the maker. Perhaps 
by citing a few “odd jobs” for which the trucks have in- 
dicated fitness through their performance, a somewhat 
clearer picture of what they are accomplishing may be 
gained. 


Saving on Chip Removal 


Formerly nine wheelers were busy all day long keeping 
the machine shop clear of chips. The distance that had 


Chips Are Carried Out and Dumped into Scrap Cars with the Crane 
Type Trucks 


to be traveled to the siding on which the car was placed 
that carried away these chips frequently exceeded 1,000 
feet and always included a curving up grade of about 6 
per cent, 40 feet long. When the crane trucks came into 
use the experiment was tried of carrying out the chips in 
cans, each holding the equivalent of six wheelbarrow 
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loads. On every trip the truck carried four to six of these 
containers. The net result of this innovation has been a 
reduction of the labor involved to that of two truckers, 
each with one helper, working only one hour and 20 min- 
utes a day. The congestion caused by nine wheel barrows 
constantly moving through the shop has been eliminated. 
This was particularly, gratifying as the aisleways are ex- 
ceedingly narrow considering the volume of material 
necessarily constantly on the move. Actually the main 
runway through the machine shops that are placed at right 
angles to the locomotive shops, is not over seven feet wide. 

Boiler tubes when removed for cleaning and safe ending 
are placed behind the locomotive on a_ special 
flue wagon that runs on standard gage track. When 


the load is ready, it is run out onto the transfer table 
and from the table to the flue shop. Formerly 10 men 
were required for placing the flue wagon on the table and 
later for pushing it into place in the shop. By the method 
at present in use, a truck of the elevating platform type 


Elevating Platform Used for Unloading Wheels from a Car 


is used to haul the load of tubes. The truck is coupled 
to the flue wagon and the machine used as a tractor has 
no difficulty in moving the load. One man can do the 
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job in a shorter time, and entirely without physical effort, 
that formerly demanded 10 men normally at work on 
other jobs. 

Special spring bumpers have been attached to the front 
end of the platform trucks to fit them for shoving loads 
that may be placed from time to time on other wagons or 
push cars that run in the main aisleways on a standard 
gage track. Again the trucks are used in spotting cars 
when a switching engine is not immediately available. 
Regularly the platform trucks work between the stores de- 
yartment and the various. sections of the plant delivering 
such supplies as may be needed. With equal regularity 
the crane trucks are used for loading outbound motor 
trucks carrying’ heavy stores for shipment to other plants 
or roundhouses. ‘The complete flexibility of the crane 
truck 1s a great advantage in such loading where quarters 
are tight and overhead cranes are not available. 


Building a Transportation System 


It is clear that in order to keep all of this fleet of 8 units 
operating efficiently at all times, a transportation organ- 
ization is desirable. This has been recognized and one 
man has been given complete charge of the equipment and 
is entirely responsible for service rendered. The fore- 
men in charge of various sections of the shop are ex- 
pected to make known to him any special work that is to 
be done. To speed up movements and to reduce the num- 
ber of empty runs, a system of flags has been adopted 
for placing on work waiting to be moved. These are small 
metal markers, painted yellow with a black letter desig- 
nating point of destination. The first driver passing such 
a job without a load is expected to pick it up and move 
it. The transportation chief is constantly alert throughout 
the various shops making sure that no jobs are being 
neglected and dispatching the truck drivers for special 
work when need arises. Special effort has been made in 
assigning definite jobs to various truckers to reduce the 
time to a minimum that they must travel empty. 

Although costs of operation are not known definitely 
at this shop, other data reveal that a charge of $4 a day 
per truck covers the items of interest, depreciation, main- 
tenance and power in similarly heavy service. Beside 
saving five times the wage of a hand trucker at a cost 
of about $4, many worthwhile changes are made possible 
in shop routine. 


Eveleigh Locomotive Shops, New South Wales Rys. 


Headlight Turbine Adapted for Bench 
Lathe Work 


By V. T. Kropid 
Shop Electrician, C. & N. W. Ry., Winona, Minn. 


At a point where the roundhouse is quite a distance 
from the back shop it was seen that considerable time 
could be saved if the round-house had a small lathe for 
chasing up threads on washout plugs and for other light 
work. As it was, the men had to go to the back shop 
to do this work. 

No authority could be gotten for the purchase of such 
a machine, at least for some time, so the idea of adapting 
a headlight turbine for this service was advanced. 

An old type E Pyle National turbo-generator unit was 


4 Hole 
rri=Pipe Plug 


Type E Pyle National Turbo Generator Used for Chasing Up 
Threads on Washout Plugs, Buffing Work, Etc. 


available, and it was decided to put this into commission. 

The front field frame together with the field winding 
and the armature were removed and on the protruding 
end of the.shaft’a brass face plate, A, was secured. This 
face plate has a square hole to take the square end of a 
washout plug, bushings B are provided for different sizes 
of washout plugs. Bracket C with screw center D and 
hand wheel E forms the tail-stock. The square end of 
washout plug is inserted in the square hole of the face 
plate and the centering screw of the tail-stock is made to 
engage the center punch of the washout plug. Chaser 
dies are used for chasing up the thread. 

Of course, it was necessary to reduce the speed of the 
turbine to a practical limit. This was accomplished by 
choking the exhaust, so as to maintain a certain back 
pressure in the turbine wheel chamber and thereby check- 
ing the velocity of outflow from the expansion nozzle. 
A few trials had to be made before the right speed was 
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obtained. With a \% in. hole in the exhaust and a 4 in. 
inlet and about 75 pounds air pressure a speed of 150 
R.P.M. of the turbine wheel is secured which is about 
right for all around purposes. 

Since this had been put in service the round-house crew 
has found many other schemes for which this turbine can 
be used, such as light grinding, by applying suitable 
emery wheels in place of the face plate on the end of the 
shaft, for buffing work, wood. turning, etc. 


Effect of Temperature on Tantalum Electrolytic 
Rectifiers 


The effect of temperature on electrolytic rectifiers is 
clearly pointed out by C. E. Stryker, electrical engineer 
of the Fansteel Products Company, Inc., of Chicago, who 
makes the following interesting statement: 

We have made tests on Balkite rectifiers, at tempera- 
tures as low as 10 deg. below zero, Fahr., and as high as 
the boiling point of the electrolyte, which is somewhat 
above the boiling point of water. We were unable to de- 
tect any great difference in the charging rate between 
the above mentioned extreme ranges in temperature. In 
fact, I do not believe the charging rate varies more than 
10 per cent over the entire range. It is, therefore, abso- 
lutely safe to state that for any practical use the charging 
rate is independent of temperature. 

The freezing point of the sulphuric acid electrolyte used 
in the Balkite rectifier is slightly above zero, Fahr. This 
does not mean, however, that the rectifier will cease to 
function, if the temperature of the outside air goes below 
zero. As long as the current is flowing through the rec- 
tifier, which is the condition of normal use, the rectifier 
will not drop to a temperature below the freezing point 
of the electrolyte and the electrolyte will, therefore, never 
freeze. Even if power should be interrupted and the rec- 
tifier be allowed to stand idle for some time, the freezing 
will not bring any injurious results. The reason for this — 
is that the sulphuric acid electrolyte does not freeze into 
a solid block as does water, but rather freezes into a slush. 
If the rectifer has reached this condition with the power 
off and the power is later turned on, it will start to func- 
tion almost immediately and will restore the electrolyte 
to its normal condition within a very short time. Under 
such conditions the rectifier would not start to charge at 
the normal rate but would probably start at a rate only a 
fraction of normal; but it would be only a short time be- 
fore it reached normal rate. 

It may be of interest to state that the Balkite rectifiers — 
operated on one of the northern railroads, with outside tem- 
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peratures lower than 30 deg below zero, Fahr., for a pe- 
riod of several weeks without any indication of abnormal 
operation. ‘The rectifiers were examined at the end of 
this protracted period of low temperature and were found 
to be in normal condition. The batteries at that time, 
were in a fully charged state, which indicated that the rec- 
tifiers had functioned normally during the period of low 
temperature. 


Do You Get Me? : 


There’s a new string of words that tethers our goats; 
Do you get me? 

From the Bird who is windy and feeling his oats; 
Do you get me? 

Who broadcasts a lot of slithering slush; 

With ideas like flies in a pot-full of mush 

And winds up his talk with the gibbering gush 
“Do you git me?” 

This Bird knows the answer to various things ; 
Do you get me? 

His romantic soul soars high on its wings; 
Do you get me? 

He trails Dame Rumor right into her lair 

If a scandal is brewing, he’s camping right there 

And he winds up his spiel by saying ‘“‘Beware— 
Do you git me?” 

He talks about circuits and signals and such; 
Do you. get me? 

He figures the rest of us know nothing—much ; 
Do you get me? 

On matters most simple he'll draw us a map 

Make us feel like a boob or a yammering yam 

And say, with a gulp, as he closes his trap 
“Do you git me?” ; 

Some day I shall load my big forty-four ; 
Do you get me? 

This quartet of words will be said then no more ; 
Do you get me? 

We are tired of feeling dull, dense and dumb 

So we'll rid this earth of a composite bum 

And curtail that phrase—in the ages to come— 
“Do you git me?” 
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Do You Believe in Signs? 


When the wind moans it is extremely bad luck to burn 
rubbish near your buildings. . 

A crack in your chimney is a sure sign you are going 
to move. 

To see a paperhanger papering over a flue indicates an 
impending loss. 

If you can see your shadow from an oil lamp, while 
filling the tank of a gasoline stove, it indicates a gathering 
of old friends at your house. 

If you smell gas or gasoline and look for it with a 
lighted match, it foretells that you are about to go ona 
long journey. 


A Kick in the Licker 


Yardmaster—‘What did that switchman lick you for?” 

Lampman—‘‘Just plain jealousy, that’s all. He got 
sore cuz I’m such a big, strong feller an’ he’s nothin’ but 
a little bit of a shrimp.” 
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Misery Loves Company 
Friend (in railroad official’s office to said official)— 
“I notice that your clerks are all in a fine humor; have 
you been raising their wages or something?” 
Official—““Not so you could notice it. To be frank, 
it’s just because my wife has been in here and it tickles 
them to death to see someone boss me around.” 


The Difference 


He was not a traveling man. That much was noticed 
by a clerk in the consolidated city ticket-office. 

“Let me have sleeping car accommodations on the train 
to New York,” said the man, approaching the clerk, cau- 
tiously. 

“For a single passenger?” asked the clerk, smiling. 

“No,” replied the man. “I’m married; but I am not 
taking anybody with me. A single shelf will answer, I 
suppose.” 

“Upper or lower?” again asked the clerk. 

“What's the difference?” asked the passenger. 

“A difference of about $4,” answered the clerk. 

The passenger paused as he fumbled his money, and 
the clerk explained: 

“You understand, of course, the lower is higher than 
the upper. The higher price is for the lower berth. If 
you want it lower, you'll have to go higher. We sell the 
upper lower than the lower. In other words, the higher 
the lower.” 

“Why do they all ask for the lower?” asked the man. 

“On account of its convenience,’ replied the clerk, 
hastily. “Most persons don’t like the upper, although it’s 
lower, on account of it being higher, and because when 
you occupy an upper you have to get up to your bed and 
then get down when you get up. I would advise you to 
take the lower, although it’s higher than the upper, for 
the reason I have stated, that the upper is lower than the 
lower, because it is higher. You can have the lower if 
you pay higher; but if you are willing to go higher, it 
will be lower.” 

For a time it seemed as though it would be necessary to 
call an ambulance and send the bewildered customer to a 
hospital —Exchange. 


The Late Miss Smith 


Chief Clerk (to stenographer)—Do you know what 
time we start to work in this office, Miss Smith? 

Stenographer—I can’t say. They are all hard at it 
when I arrive. 


He Fooled the Engineer 


Doctor (examining unconscious engineer )—Did that 
automobile hit the engine? 

Fireman—No, the driver slowed up to let the train go 
by and the engineer fainted. 


Force of Habit 


Passenger (formerly telephone girl)—‘Porter, why 
didn’t you call me as I told you?” 

Sleeping-Car Porter—“Ah did, lady. Ah sho’ did. 
Ah sade ‘Seben-thirty, ma’am,’ and you said, ‘Line’s 
busy.’ ” 


Improved Theft-Proof Lamp 


An improved type of the Kulp theft-proof lamp is 
now available which can be used either as an 
ordinary bulb, removable from the socket, or as 
a theft-proof lamp so that one stock of lamps can be used 
for both purposes. 

The principle is simple. The threaded shell is held 
rigidly to the base by the small pin and washer (a). The 
lamp is inserted in the socket as usual until contact is 
made. If an extra twist is given, this pin is sheared off, 
allowing the lamp and base to turn freely in either direc- 
tion while the shell remains in the socket. ‘To remove, 
the bulb is broken, after which the shell may easily be 


@ae 


qe 


Exploded View Showing Base and Shell Assembled, Base and Shell 
Separate and Shear Pin Which Prevents the Base from Turning 
in the Shell 


reached and unscrewed. Since the lamp can only be re- 
moved by breaking, incentive to theft is removed. 

The lamp itself is standard, carrying standard guar- 
antees and sold at standard prices and discounts, exactly 
the same as for ordinary lamps. No changes in sockets 
are necessary and no extra attachments required. The 
patented theft-proof feature is part of the lamp base, built 
into the lamp at the factory. 

The possibilities of this lamp in railroad service are 
apparent for shops, stations, freight houses, office build- 
ings, round houses and other exposed places. Figures 
submitted by some railroads show an annual loss from the 
theft of lamps varying anywhere from 15 to 30 per cent 
of their lamp purchases. One large system writes off 
$13,000 a year in this way. A smaller line admits to 
$3,000 loss in ten months. These are suggestive figures, 
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rendered all the more important since the entire amount 
can be saved. 

These lamps are manufactured in all standard sizes 
and types by the Kulp Theft Proof Lamp Co. of Chicago 
and sold and serviced to railroads by the E. A. Lundy Co. 
of Pittsburgh. 


Puller for Large Fuses 


The Trico Fuse Mfg. Company, Milwaukee, Wis., is 
now making a puller for large fuses, known as the Giant 
Fuse Puller and Replacer. This puller is similar to, but 
larger, than the Pocket Size Fuse Puller made by the 
same company. It is 12 inches long and made with 7 


The Trico Giant Size Fuse Puller and Replacer 


laminations of the fine gray horn fibre, securely riveted 
at all points subject to strain. Inserts placed between the 
laminations give a firm, even grip on the fuse and prevent 
any tendency to twist or slip in the hands of the user. 
The large size puller and replacer is designed for use on 
fuses from 100-600 amp., 250 V. and 60-400 amp., 600 V. 


Dual Current Welding Generator 


A generator designed to develop both alternating 


and direct current for arc welding purposes has 
been recently brought out by the Electric Arc 
Cutting & Welding Company of Newark, N. J. 


The machine is being marketed under the name of 
“Dualare” generator, and it is built by the designers to 
meet the demand for a single machine which will embody 
all of the advantages which have been attributed to both 
a.c. and d.c. arc welding. The entire apparatus has but 
one involving unit which is ball bearing and may be driven 
by any form of power motor, or by any available line shaft 
delivering 5 to 714 hp. 

The entire set is guaranteed to operate continuously 
for all arc welding without vibration. It is possible to 
short circuit the generator without injury, as the voltage 
simply falls to a low value holding the maximum current 
constant. It can be left in this short circuited condition 
indefinitely without injury. The field coils are so arranged 
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that they may be connected either as series compound or 
series differential so that both carbon arc and metallic arc 
requirements are provided for. The machine is not 
separately excited. The field windings are wound on 
steel bobbins and baked solid in enamel before being 
mounted rigidly on the poles. The poles are then mounted 


Combination A. C. & D. C. Welding Generator Equipped with Motor 
Drive and Mounted on Truck for Portability 


rigidly in the frame and disassembly can be made in the 
same manner. 

The armature is one complete baked unit with d.c. com- 
mutator and a.c. collector rings interval, each ball bearing 
and frame is demountable separably. There is a shaft 
extension on both ends of the generator so that air com- 
pressors or other power take-off can be utilized. The gen- 
erator will operate in either direction and the voltage and 
current are adjustable independently. 


Weatherproof Magnetic Switch 


A special form of the type CR-7009 magnetic 
switch made by the General Electric Company is 
provided with a weather-proof enclosing case and 


roof for use in valve control service where operating 


Magnetic Switch With Weatherproof Enclosing Case 


conditions require that the switch be located in an exposed 
place, or in other similar conditions where it is necessary 
or desirable to locate the control nearer the motor. 

All seams and supports of the outside case are turned, 
to eliminate surfaces where water might collect. The roof 
is slanting and overhangs the case on all sides to allow 
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water to fall away. The case itself is provided with a 
special finish to meet the service conditions. 

An additional improvement is a change in the method 
of latching the doors, using a new latch. Possible jam- 
ming of the lock strip, or failure to latch tightly due to 
inaccuracy in location of the slot are thus prevented. 


Unique Fire Extinguisher 


A fire extinguisher, known as the Rego Fire 
Stopper, which has a number of unique features, 
has recently been developed by the Bastian-Blessing 
Company of Chicago. The first noticeable feature of this 
extinguisher is its appearance. The device is composed 
of two main units: a cone shaped container which is 
filled with dry powder and a small tank which is filled with 
CO, gas under pressure. When a fire is diScovered, the 
device is turned up-side-down, the valve on the gas tank 
opened and the resulting stream of powder is directed at 


Position of Extinguisher When in Use 


the base of the flame. When the fire is out, the valve is 
closed and the tank returned to an upright position. Only 
as much powder as is actually necessary to put out the 
flame is used. 

The principle upon which the extinguisher is worked is 
that the powder 1n coming in contact with the flame, gene- 
rates CO, gas and immediately blankets the entire fire 
and effectively smothers the flame. The use of CO, for 
power gives the device an effective range of from 25 to 
30 feet. It is claimed that the extinguisher will put out 
all kinds of fire including those involving electric wiring. 
The powder is a non-conductor of electricity and can be 
used with safetv in extinguishing electrical fires up to 


160,000 volts. 
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Daylight saving, as a general policy has been re- 
jected by the state of Maine, the voters of the state, in a 
referendum, having decided against the plan by a large 
majority. 

The automatic train control apparatus which is be- 
ing installed. on the Baltimore division of the Pennsyl- 
vania is the Union continuous track circuit control and 
forestaller. 


The Central of New Jersey has been authorized by 
the Interstate Commerce Commission to install automatic 
train control between Elizabethport, N. J., and Bay Head 
Junction, N. J., in lieu of the section named January 14, 
1924, in the second train control order. 


The Interstate Commerce Commission has extended 
from January 1, 1926, to July 18, 1926, the effective date 
for the completion of the installation of automatic train 
control on the New York, Chicago & St. Louis required 
by the commission’s order of June 13, 1923. 


A report of progress in the construction of the 
Moffatt tunnel through the, Continental Divide on the line 
of the Denver & Salt Lake west of Denver on December 
15, shows that the pioneer or water tunnel and the main 
headings in the main tunnel are 76 per cent finished, while 
the main tunnel has been excavated to full section for a 
distance of 11,343 ft. in from the east portal and 4,463 ft. 
in from the west portal, a total of 15,806 ft. or 49 per 
cent of the total distance. 


“Certificates of Mechanic” will be issued by the Chi- 
cago, Rock Island & Pacific to all its shop apprentices 
who have completed their four-year apprentice course in 
Rock Island shops. These certificates will bear the name 
of the graduate apprentice, the number of years he has 
served and the place of his employment, and will be 
signed by the superintendent of motive power and the 
master mechanic of the shop where the apprentice com- 
pleted his course. The certificates will be engraved and 
appropriately decorated. 


The Chicago, Rock Island & Pacific, according to 
an announcement made by the Regan Safety Devices 
Company, has ordered the installation of the Regan auto- 
matic train stop on its line from Davenport, Iowa, to Des 
Moines, Iowa, 174 miles. The number of locomotives to 
be equipped is 50. This contract covers the section of 
road named in the. second order of the Interstate Com- 
merce Commission and when the work shall have been 
completed, the whole of the government requirements 
will have been met; 339 miles of road, 150 locomotives. 


The Pullman Company is offering its employees an 
opportunity to purchase 10,000 shares of its stock at $140 
a share, to be paid for at the rate of $3 a month. Any 
employee of three months or more service with the com- 
pany will be entitled to subscribe for one or more shares 
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of stock based on his annual salary. The employee will 
pay 4 per cent interest on the unpaid balance due on his 
stock which carries a dividend of 8 per cent. The Pull- 
man Car & Manufacturing Corporation is also offering 
its employees the opportunity to purchase stock on similar 
terms, 


The Boston & Maine announces the conclusion of 
an arrangement with the Canadian Pacific under which 
104 miles of leased lines operated by the Boston & Maine 
are to be operated hereafter by the Canadian Pacific. The 
territory covered is that from Wells River, Vt.,; north- 
ward through St. Johnsbury and Newport to Lennoxville, 
Que., 101 miles (70 miles in Vermont) and the branch 
from Beebe Junction, Que., to Stanstead, Que., three 
miles. The Boston & Maine was promoted by the belief 
that these lines, because of their extreme northerly loca- 
tion, could be operated to better public advantage by the 
Canadian road, with resulting operating economies to both 
roads. 


One Hundred Dollars for a Name 


The Chicago & Eastern Illinois is offering $100 for a 
name which can be used as a trademark for the railroad. 
A prize of $50 is also offered for the second best sugges- 
tion. T. C. Powell, president, is endeavoring to secure 
a nickname or trademark which will catch the eye, be ex- 
pressive and be adopted by the public. The name must 
indicate the position and service of the railroad. The 
company has found that due to their simplicity, nicknames 
of railroads are retained and used by the public more fre- 
quently than the corporate names and feels that such a 
name for the C. & E. I. is desirable. 


Westinghouse Institutes Prime Mover Sales 
Department 


Effective January 1 the prime mover sales activities of 
the Westinghouse Electric and Manufacturing Company 
will be conducted by a new sales organization to be lo- 
cated at the South Philadelphia works. This announce- 
ment was made by E. D. Kilburn, vice president and 
general sales manager of the Westinghouse Company. 
The personnel of this new department will include the 
following appointees: Howell Van Blarcom, formerly as- 
sistant to the manager of the power department at the 
South Philadelphia works, to manager of the prime mover 
sales department. R. E. Carothers, formerly manager of 
the steam division of the power departmént at the East 
Pittsburgh plant, to assistant manager of this new de- 
partment. A. H. Ganshird, formerly of the large turbine 
section East Pittsburgh plant, to manager of the large 
turbine section of the prime mover sales department. C. 
G. Ong, formerly of the central station division, Boston 
office, to manager of small turbine section of the prime 
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mover sales department. P. L. Fetzer, formerly of the 
condenser section, East Pittsburgh, to manager of con- 
denser section of the new department. 


D. T. & I. Employee-Stockholders 


At the second anniversary of the Detroit, Toledo & 
Ironton investment certificate plan, 1,406 of the 2,966 em- 
ployees, or nearly 48 per cent, had accumulated $479,391 
under the savings plan. Of this amount $444,200 in cer- 
tificates was held by employees and the balance, $35,191, 
represented the sum on hand toward the completion of 
payments. The average individual account was $341. 
During the past year deposits have increased over 95 per 
cent and the average individual accounts have increased 
nearly 105 per cent, but the number of employee-deposi- 
tors has decreased 15 per cent. Four interest payments 
have been made during the past two years to holders of 
certificates, based on the earnings of the road. For the 
first two periods returns were based upon a 12 per cent 
annual dividend and for the last two six months’ periods 
upon a 16 per cent yearly rate. 


Greer College Buys Big Electrical School 


Greer College of Automotive Engineering of Chicago 
has just purchased from the U. S. Government, the United 
States Veteran Bureau Electrical Trade School on Karlow 
Avenue, Chicago. This is one of the most completely 
equipped electrical trade schools in the United States. The 
equipment has been moved to the establishment of the 
college and the government’s former leading instructor 
has been engaged to teach men the electrician trade. 
Courses include instructions in practical electricity, direct 
current, alternating current, high tension lines, house 
wiring, armature wiring, motors, generators, etc. 


Oil-Electric Locomotive in Chicago 


The oil-electric locomotive, which has been introduced 
for switching service by six of the railroads in New York 
City, has been added to the equipment of one of the rail- 
roads in Chicago. The Chicago and Northwestern Rail- 


way is obtaining one of the 60-ton locomotives for service 


in its Chicago yards. 

The locomotive, produced jointly by the Ingersoll- 
Rand, American Locomotive and General Electric Com- 
panies, is like the units which are being supplied the Cen- 
tral Railroad of New Jersey, the Delaware, Lackawanna 
and Western, the Baltimore and Ohio, the Lehigh Valley, 
and the Erie for service in New York. The Long Island 
Railroad is obtaining a 100-ton unit for similar service 
there. 


South African Electrification 


The South African Railways have completed the electri- 
fication of their line from Glencoe Junction to Pieter- 
maritzburg, 171 miles. The line is equipped with auto- 
matic substations and is the largest railroad electrification 
in the world to be so equipped. The road experienced 
such an increase in business that extensions of facilities 
became imperative. There was a choice between double 
tracking. or electrification and the engineers, decided to 
electrify. This is the first railway electrification in South 
Africa, and is being followed by the electrification of the 
Capetoygn suburban lines. 

Twelve 3,000-volt automatic substations were required 


‘quirements of other trains taking power. 
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in electrifying the railroad. Standard three-unit sets of 
2,000-kw. capacity are used in all stations; four stations 
being equipped with one machine each, seven with two 
machines, and one with three machines. The power is 
generated at Colenso, 112 miles from Pietermaritzburg. 
The station equipment includes five turbo-generator sets, 
each with a continuous rated output of 12,000 kw. at 
6.600 volts, three-phase, 50 cycles. Transmission is at 
88,000 volts. At the substations the power is reduced to 
6,600 volts and converted to 3,000 volts direct current by 
the synchronous motor-generators. Provision is made 
for the operation of all these sets inverted, in case the 
regenerated current from the locomotives exceeds the re- 
The average 
substation spacing is 1514 miles, and there is practically 
no stub-end feed since a substation is located at both 
Glencoe and Pietermaritzburg. The substation equipment 
was furnished jointly by the British Thomson-Houston 
Company and the International General Electric Company. 
Fach of the automatic equipments is designed for local 
and remote control. 

The reports of Merz & McLellan, the consulting en- 
gineers, who recommended electrification rather than 
double tracking the Natal lines, emphasized several ad- 
vantages to be gained thereby, as follows: Electrification 
required no more time than would have double tracking. 
The net capital outlay was small when compared with the 
annual saving in working expenses resulting from elec- 
trification. There are several tunnels, some very long and 
one or more through which it would not be feasible to 
double head steam trains. Electrification eliminated the 
danger of grass fires and the expense thereby entailed in 
applying fire breaks outside the fence. Short adjoining 
lines can be electrified at comparatively small expense. 
Many of these branch lines have severe grades and are 
difficult to operate with steam equipment. Fewer trains 
are required, and more uniform speeds are possible. The 
coal formerly used for locomotive purposes is available 
for shipment, and low grade fuel formerly regarded as - 
waste is utilized for the power station. 

The present freight traffic approximates 20,000 gross 
tons per day from Glencoe southward, together with some 
passenger traffic. The estimates for electrical operation 
are based on the assumption of 30,000 gross tons daily 
except Sunday in the southward direction, and approxi- 
mately half this tonnage northward. 


Stops Eliminated on the Rock Island 


Joseph Beaumont, vice-president of the Regan Safety 
Devices Company, speaking on automatic train control . 
before the Engineers’ Club of Philadelphia, on November 
17, reported results of using automatic train control on 
the Rock Island as being highly profitable in doing away 
with the need of stopping trains at “stop-and-proceed” 
signals. He said, in part: 

“Automatic train control is not alone a safety propo- 
sition. It is also a vital matter affecting the earning 
power and capacity of the railroads. Automatic train 
control—including speed control—will pay handsome re- 
turns per dollar invested. Having installed speed control 
to insure safe speed when passing a stop-and-proceed 
signal, there is no need to stop at such signals to insure 
that the train is under control. Such has been the practice 
for two years on the Illinois Division of the Chicago, 
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Rock Island & Pacific; 165 miles of double track and 102 
locomotives, equipped with the Regan automatic train 
control system. 

“A systematic analysis was made during September 
last to determine the exact number of stops actually 
eliminated by operation under this automatic train con- 
trol system. Enginemen were instructed that when a train 
was compelled to stop because of a train in the block, even 
after passing a signal, under enforced low speed without 
stopping, that this should not be considered ds a stop 
eliminated by automatic train control. The results of this 
check showed that an average of 132.1 freight train stops 
and 12.8 passenger train stops were eliminated per day— 


an average of 48,216 freight and 4,672 passenger train ° 


stops eliminated per annum. This is equivalent to 7,045 
freight train hours per annum and a substantial figure for 
passenger trains which has not been computed. This 
analysis covered a 30-day period—September 15, 1925, 
to October 14, 1925, inclusive. 

“As the result of more smooth operation with the Regan 
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the opening of general offices for the Supply Department 
in the Pershing Square Building, New York. The advent 
of the Graybar Electric Company into this field as the 
successor to the Western Electric Company therefore in- 
volves comparatively few changes. 

This is one of the very few instances in business history, 
if not the only one, where a corporation has reverted to its 
original designation as a basis for its corporate name after 
such a lapse of time and a period of such tremendous 
growth. The new name is particularly appropriate since 
the company is carrying on a business continuing that of 
the original partnership as it would have developed with- 
out the changes caused by the invention of the telephone 
and the advent cf the manufacture of the telephone. 

The Graybar Electric Company has distributing houses | 
in Albany, Atlanta, Baltimore, Birmingham, Boston, 
Brooklyn, Buffalo, Charlotte, Chicago, Cincinnati, Cleve- 
land, Columbus, Dallas, Davenport, Denver, Detroit, 
Duluth, Grand Rapids, Harrisburg, Houston, Indian- 
apolis, Jacksonville, Kansas City, Los Angeles, Memphis, 
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system the Rock Island has been able to space its trains 
far more efficiently under the principle of spacing trains 
by enforcing restricted speed at automatic block signals.” 


Graybar Electric Company Takes Over Western 
Electric Supply Business 


The electrical supply business carried on by the Western 
Electric Company has been set apart from the telephone 
manufacturing business and incorporated under the name 
of Graybar Electric Company. This gives to the supply 
‘department a separate identity which is made necessary 
by its importance as the largest merchandiser of electrical 
apparatus and related equipment in the world. Since it 
came into existence in 1869 as the partnership of Gray & 
Barton, the name which it now resumes in modified form, 
the supply business has grown steadily until it now has 55 
distributing houses in important cities. The Western 
Electric Company has been both the manufacturing com- 
pany of the Bell System and a distributor of electrical sup- 
lies. Both of these lines of business require specialized 
organization and specialized management. The rapid ex- 
pansion of the supply department made an entirely sepa- 
rate corporate identity even more necessary. 

Physical separation of the two departments of the 
Western Electric Company was carried out in 1923 with 


F. A. Ketcham 


G. E. Cullinan 


Miami, Milwaukee, Minneapolis, Nashville, Newark, New 
Haven, New Orleans, New York, Norfolk, Oakland, 
Omaha, Philadelphia, Pittsburgh, Portland, Providence, 
Richmond, Salt Lake City, San Antonio, San Francisco, 
Savannah, St. Paul, St. Louis, Seattle, Spokane, Syracuse, 
Tacoma, Tampa, Toledo, Worcester and Youngstown. 
Sales of the Supply Department of the Western Electric 
Company amounted to $50,000,000 in 1923 and $66,000,- 
000 in 1924. 

In 1869, Enos M. Barton, a telegraph operator, obtained 
four hundred dollars by mortgaging his mother’s home to 
help buy an interest in an electrical shop managed by 
George Shawk in Cleveland. Electricity was too much 
of a speculation for Shawk and the ups and downs of 
business worried him so that in the same year he retired 
in favor of the partnership of Gray & Barton. Elisha 
Gray’s inventions became one of the chief assets of Gray 
& Barton. The company reorganized in 1872 and became 
the Western Electric Manufacturing Company, one-third 
of the stock being sold to the Western Union Telegraph 
Company, an arrangement which brought more business 
and more equipment. In 1877 the Western Electric Man- 
ufacturing Company made its first telephone instruments. 
The Western Electric Company succeeded the old com- 
pany in 1881, and became the following year the manu- 
facturing headquarters for the Bell Telephone System. 
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Notwithstanding the importance of the telephone depart- 
ment, however, there was no relaxing of enterprise in the 
field of electrical supplies. The year-book of the Graybar 
Electric Company with more than a thousand pages in 
1926 compares with a twenty-page catalog of three de- 
cades ago which consisted chiefly of remarks about bells 
and buzzers. — 

The Graybar Electric Company will continue the sale 
of all devices and materials which constituted its business 
under the Western Electric name. Apparatus such as 
motors, generators, electric lamps, industrial and other 
lighting equipment, household appliances, and the like, 
formerly sold under the Western Electric name, will now 
be sold under the trade name of Graybar. The company 
will continue to market equipment of Western Electric 
manufacture, such as telephone train dispatching appara- 
tus, intercommunicating telephone systems, lead-covered 
cable, etc. It will be concerned with radio through its 
sale of broadcasting apparatus and other radio telephone 
equipment which the Western Electric Company may 
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billing. In 1892 he was placed in charge of the retail 
sales and general clerical work. During the period of 
1895-1899 he was assistant manager of the New York 
office in charge of telephone sales and purchases, and in 
1900 succeeded to the dual position of assistant telephone 
sales manager and general purchasing agent. Mr. Salt 
was placed in charge of the traffic arrangements for the 
telephone companies in 1898. In 1913 he was elected 
vice-president of the Western Electric Company in charge 
of purchases and traffic. He has been a director of the 
Western Electric Company since 1915. He 1s also presi- 
dent of the Manufacturers’ Junction Railway Company 
of Chicago. 

Frank A. Ketcham has been appointed executive vice- 
president of the new company. He was born at Sagi- 
naw, Michigan, and attended the University of Michigan. 
He started his business career with the Western Electric 
Company at Chicago in 1900 and five years later held 
the rank of telephone storekeeper. He was advanced to 
the assistant managership in 1907, and in 1911 was ap- 
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manufacture. Other supplies entering into the Graybar 
business will be pole line equipment, schedule material, 
wire, accessories for electrical contractors and dealers, 
carrier current systems, etc. 

The Graybar Electric Company thus perpetuates the 
memory of Elisha Gray and Enos M. Barton, both of 
whom contributed a great deal to the advancement of 
the industry. Mr. Barton continued as president of the 
Western Electric Company until 1908, and he was chair- 
man of the board until his death in 1916. Professor 
Gray was the forerunner of the engineering department 
which played a vital part in the history of the company 
and the application of electricity. 

Albert Lincoln Salt, president of the new Graybar 
Electric Company, began his business career in 1881 as 
a temporary office boy in the New York office of the 
Western Electric Manufacturing Company. Mr. Salt had 
finished grammar school, and his connection with busi- 
ness was supposed to last only through the summer after 
which he was to go to school again. Instead he was pro- 
moted within a fortnight to mail clerk, and when the 
time for school came his parents were prevailed upon to 
let him work days and study nights. This he did until 
he reached the age of 25. He advanced to the positions 
of assistant bookkeeper and cashier, and in 1886 was 
made shipping ticket clerk and later placed in charge of 
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pointed manager. A short time after, he was promoted 
to the title and duties of central district manager. Mr. 
Ketcham became general sales manager of the Western 
Electric Company in 1918, and in 1923 was appointed 
general manager of the Supply Department which had 
been separated from the Telephone Department in 1921. 

George E. Cullinan, vice-president in charge of sales, 
entered the statistical department of the Western Electric 
Company immediately after his graduation from Wil- 
liams College in 1901. In 1907 he was transferred to 
St. Louis. He became assistant manager at St. Louis the 
following year and in 1909 was promoted to the position 
of manager. Later he became Western district manager 
with headquarters in St. Louis, and this was followed by 
a transfer to Chicago as manager of the Chicago distrib- 
uting house and Central district manager. In January, 
1923, he came to New York as general sales manager of 
the Western Electric Supply Department. 

Leo M. Dunn has been appointed vice-president in 
charge of merchandising and accounting. Mr. Dunn went 
to work at the age of 11 in March, 1886, as an office boy 
with the Central District Printing & Telegraph Company 
of Pittsburgh, an operating telephone concern associated 
with the Western Electric Company. In 1910 he was 
chief storekeeper of the Pittsburgh distributing house of 
the Western Electric Company. He became manager at 
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Pittsburgh in 1913, and manager of the Philadelphia 
house in 1918; the next wear he was made assistant East- 
ern District manager. Two years later he was trans- 
ferred to New York as manager of the New York dis- 
tributing house and Eastern district manager. He be- 
came general merchandise manager of the Supply De- 
partment in 1923. 

Elmer W. Shepard, who has been appointed treasurer 
has held the position of general credit manager of the 
Western Electric Company since 1918. Mr. Shepard 
was born in Winona, Minnesota. His first job was that 
of office boy for the Chicago Great Western Railroad. 
He was employed in the auditing department of the West- 
ern Electric Company at Chicago in 1906 where he re- 
mained until 1908 when a transfer and a promotion made 
him cashier and credit man at the Indianapolis office. He 
returned to Chicago in 1911 in the credit department, 
and two years later was advanced to the rank of credit 
manager at Cleveland. In 1918 came his appointment as 
general credit manager of the company. 

N. R. Frame, who has been appointed secretary of the 
company, began his business career as an office boy for 
the firm of Hard & Rand, coffee merchants of New York. 
Subsequently he worked for a real estate concern, and 
then determined to study law. He is a graduate of the 
Horace Mann School, and took special work at Columbia 
and Teachers College in economics and preliminary legal 
work. He began the study of law with a year at Albany 
Law School, and his course was completed by two years 
at New York Law School. He entered the offices of 
Barber, Watson & Gibboney as clerk and later became 


managing clerk. He was associated with F. Campbell. 


Jeffery in the practice of law, first as assistant, and later 
as partner. In May, 1923, Mr. Frame joined the West- 
ern Electric Company as attorney in the legal department, 
a position from which he is advanced to the secretaryship 
of the new company. 

The capitalization of the Graybar Electric Company is 
$15,000,000, all of the stock being owned by the Western 
Electric Company. The directors of the new company 
include the president, the three vice-presidents; Charles 
G. Du Bois, chairman, and the following executives of 
the Western Electric Company: Richard H. Gregory, 
comptroller; Howard A. Halligan, vice-president ; George 
C. Pratt, general attorney, and William P. Sidley, general 
counsel. 


Personals 


F. L. Williamson, formerly sales manager for the 
Taplet Manufacturing Company, Philadelphia, has been 
appointed eastern sales manager for the Chicago Fuse 
Company, effective December 1, 1925. Mr. Williamson 
will have his headquarters at 71 Murray Street, New 
York. He will have supervision of sales in the New York 
and Philadelphia territories, covering the New England 
states, Eastern New York, New Jersey, Eastern Penn- 
sylvania, Delaware, Maryland, District of Columbia and 
Virginia. Mr. Williamson has been identified with the 
electrical industries in the east for many years having 
served as manager of the New York office of the Econ- 
omy Fuse Company from 1915 until 1923 at which time 
he became associated with the Taplet Manufacturing 
Company as sales manager. : 
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Henry C. Houck, assistant general merchandise 
manager of the General Electric Company, has been ap- 
pointed manager of the merchandise department at the 
Bridgeport works of the company. 

Mr. Houck entered the employ of the company in 1899 
in the testing department. On completion of his course, 
he was transferred to the lighting department and, in 
1902, was sent to the Cleveland office as lighting appara- 
tus salesman. In the 10 years that followed, he became 
manager of the supply department in the Cincinnati dis- 
trict manager. In 1912, he was recalled to Schenectady 
as assistant manager of the supply department. In 1922, 
when the merchandising department was formed, he was 
made assistant to G. P. Baldwin, then manager, who was 
promoted to a vice president in charge of railroad electri- 
fication activities. 


L. C. Hensel, formerly chief electrician of the Chicago 
& Alton, on December 1, 1925, entered the service of the 
Edison Storage Battery Company in the railway depart- 
ment. at Chicago. 
Mr. Hensel was born 
December 12, 1878, 
at Port Jervis, N.: Y., 
and was educated in 
the high school at 
Hawley, Pa., and at 
the Wyoming Semi- 
nary at Kingston, Pa. 
He was constructional 
electrician during 
1901 and. 1902 with 
the Lackawanna Steel 
Company, Buffalo, 
N. Ys" Sle* Gest rens 
tered railway service 
as an electrical fore- 
man on the Frisco on 
July 7, 1903, and was 
made electrical engineer in 1908. From July, 1917, to 
May, 1918, Mr. Hensel was plant superintendent for the 
Gould Storage Battery Company at Depew, N. Y., on 
the building of submarine storage batteries. He re- 
turned to the Frisco in May, 1918, as electrical engineer 
and remained in this position until his resignation on 
May 5, 1924. He was appointed chief electrician of the 
Chicago & Alton as noted above on January 7, 1925, with 
headquarters at Bloomington, IIl., which position he held 
at the time of his recent connection with the Edison 
Storage Battery Company. 
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Trade Publications 


The Rome Wire Company, Rome, N. Y., is publishing 
a series of bulletins dealing individually with every type 
of wire. The first two, dealing with magnet wire and 
Super Service Cord, have received wide distribution. The 
third, dealing with bare wire, is now ready for distribu- 
tion. This bare wire catalog contains useful data and 
tables regarding constructions, sizes, weights, current car- 
rying capacities, etc., and makes a handy book for ref- 
erence. The Rome Wire Company will gladly send copies 
of any of these bulletins to those who express their in- 
terest. 
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Elsewhere in this issue is an article entitled “Test Board 
for Train Lighting Shop,’ by N. Hansen. This is the 
first of a number of articles describ- 


Repair ing various machines and devices 
Shop designed and built in the Southern. 
Equipment Pacific shops at Oakland, Cal., and 


used by the train lighting department 
in the repair and maintenance of train lighting equip- 
ments. The author is assistant foreman electrician in 
direct charge of the train lighting repair shop at West 
‘Oakland and is responsible for most of the many ingenious 
devices described in these articles. Among the devices 
described will be an armature testing stand, a coil dipping 
stand, an armature press, a coil winding machine, an arm- 
ature winding stand, a lamp dipping rack, testing ap- 
paratus for type E-2 Pyle-National headlight armatures, 
a belt cutter and a battery truck. 

There are several reasons for presenting this group of 
articles. The shop is remote from the supply market and 
necessity has created a demand for the equipment and 
practices employed. As a result new and unusual practical 
ideas have been worked out. Many of the devices can be 
used to advantage in other shops or may be applied in 
principle to other classes of work. These devices will be 
described, one at a time, and in sufficient detail to make it 
possible for any one to build duplicate equipment for his 
own use. : 


There are certain men of the inventive type who are con- 
stantly making new devices which will do some particular 
job quicker and usually better than 


The the old way of doing it. The railroad 
Shop shops are not without their quota of 
Inventor embryo inventors and some of the 


things these men turn out are re- 
markably ingenious. The Railway Electrical Engineer 
is always glad to publish descriptions of. devices of this 
kind. 

There is, however, one weakness that most of the rail- 
road shop inventors seem to possess in common, and that 
is, they do not give sufficient study to the development of 
their ideas before beginning the actual construction of the 
‘machine or device. This fault usually results in building 
a piece of apparatus which works, but upon which im- 
provements are apparent almost as soon as the device is 
finished. It would not be altogether fair to say that the 
shop inventor is alone in this failing. It is a condition that 
is representative of many large industries today. Manu- 
factured machinery often becomes obsolete quickly because 


of some revolutionary improvement which will meet the 
requirement much better. 

That manufactured apparatus should be improved is, of 
course, inevitable for there are few products that can be 
considered 100 per cent perfect. It is a good idea, how- 
ever, so far as the shop inventor is concerned, to give 
abundant time to the study of his device before attempting 
to build it; to try in every conceivable way to improve upon 
the original idea with a pencil and paper before the actual 
construction work is begun. In nine cases out of ten, the 
extra thought will be well worth while and will result in 


cutting the subsequent improvements to a minimum. 


Every electrician knows that if a solenoid or an electro- 
magnet be grasped with the right hand, so that the fingers 
point in the direction of current flow, 


“Just Till the thumb will point toward the north 
They Don’t pole of the coil or magnet. It is a 
Spark” simple rule which is published in 


almost every treatise on fundamentals 
of electricity. It explains a principle, it is easy to remem- 
ber, and it has a useful although somewhat limited applica- 
tion in the work of the average electrician. 

Seafaring men know that red channel buoys mark the 
left hand side of the channel when they are leaving port 
and that when they are coming into port these same buoys 
must, of course, be kept on the right hand side of the 
vessel. There are many such rules to remember and this 
particular rule is fixed in the minds of many as, “Red, 
right, returning.” With this aid to memory one does not 
have to stop and think of the underlying principle or 
reason for the rule. 

There is always the objection to rule-of-thumb methods, 
that the user will learn the rule and not understand the 
underlying principle. If he does this he will limit his own 
progress and there will be times when he will find it dif- 
ficult to fit the rule to some unusual application of the 
principle. There are, however, many rules which might 
enjoy much wider publicity than they do. 

For example: brush tension on high-speed direct-cur- 
rent machines, such as headlight generators, has received 
much attention in the form of study and experiment. As 
a result it is common knowledge that if brush tension is 
too low the brushes will spark, and if it is too high there © 
will be too much brush friction which will overheat the 
commutator and possibly cause it to throw solder. Correct 
brush tension can be obtained with a spring balance, but 
it can also be done without it. A headlight maintainer on 
an eastern road was asked recently how he knew when he 
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had the right brush tension. He replied “I bring it up 
just till they don’t spark.” «In the single expression “Just 
till they don’t spark” he incorporated much useful infor- 
mation in a form that is easy to remember. Such informa- 
tion will probably be helpful to many readers of the 
Railway Electrical Engineer. Will you think about the 
rules you use in your everyday work and send one or two 
of them in for publication? 


Fusion welding has been given an important place in the 
railroad shop. The welding art is still young and it is 
only reasonable to assume that the 


Welding scope of welding will gradually be 
Procedure increased. If, however, certain def- 
Control inite things are not done for welding, 


it is quite possible that its use will be 
curtailed by edicts issued by state legislatures, the Inter- 
state Commerce Commission or by railroad managements. 
Such rulings are not in keeping with the possibilities of 
welding, but may be made necessary by lack of uniformity 
of work done. 

There is one way to assure continuously good welding 
and that is, by what is termed “Procedure Control.” 
This consist essentially of proper training and checking 
of operators and effective and continuous welding. super- 
vision. It must be known that the material to be welded 
is weldable, the proper welding wire must be used, the 
weld must be properly designed, preheating or annealing 
must be used when necessary, the performance of opera- 
tors should be checked periodically, welds should be in- 
spected and should be tested when it is necessary. 

Railroads and manufacturers who employ proper pro- 
cedure control, know to what extent welding can be used, 
but if the opportunities of welding are to be realized, all 
roads should adopt a good system of procedure control. 
When this is done the future of welding in the railroad 
shop will be assured. 


The outlook for the Diesel Locomotive was discussed by 
Samuel M. Vauclain, president of the Baldwin Locomotive 
Works, in a paper before the Mid- 


Outlook west Power Conference in Chicago 
for Diesel on January 29. In substance, the 
Locomotives outstanding factors which Mr. Vau- 


clain said were affecting the future 
of the Diesel locomotive are included in the following 
paragraph. 

The steam locomotive, which is the standard for com- 
parison with any new form of motive power, occupies a 
strongly entrenched position from both practical and 
sentimental viewpoints. The Diesel engine has an overzall 
efficiency as high as 33 per cent, while the best steam 
locomotive shows only about one-quarter of this percent- 
age. ‘To compete with the flexibility and reliability of the 
steam locomotive, the Diesel locomotives must not be too 
complicated in detail or too heavy per horse power de- 
veloped. The Diesel locomotive costs about 75 per cent 
more than a steam locomotive of the same capacity. Diesel 
locomotives now in service weigh from 275 to 400 pounds 
per horse power. 

With a thermal efficiency three or four times that of a 
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steam locomotive it would appear that the Diesel operated 
unit would be a formidable competitor of the steam engine 
even though the first cost of the Diesel is much greater. 
This would probably be the case except for the fact that 
under present conditions of development the total horse 
power output of the Diesel locomotive is limited. This 
means that while it may be used for moving heavy loads 
slowly or light loads at a relatively high speed it can not 
be used for moving heavy train loads at speeds required 
for main line operation. The Diesel locomotive, therefore, 
is now limited to switching and light traffic service. In 
the course of time engine capacities will be enlarged and, 
with increased production, locomotive costs will be re- 
duced. If in the meantime there is no unforseen inter- 
vention, it seems logical to prophesy that through a period 
of years the use of the Diesel locomotive will gradually 
but surely increase in the steam railroad field. 


A re-wound armature, especially if it is a large one, 
represents a very appreciable investment and it is the 
height of folly to put poor materials 


Insulating into it with the idea of effecting econ- 
Varnish omy. The labor involved would be 
Tests practically the same whether good or 


bad material was used and as the 
labor charge forms a large part of the cost for repairing 
armatures the only conclusion that can be justified is that 
the best materials obtainable should be used in doing the 
work. 


In armatures for 650-volt motors the importance of 
insulation cannot be minimized and one of the most vital 
factors to be considered is the matter of insulating varnish. 


There are numerous companies manufacturing insulating 
varnish most of which claim remarkable characteristics for 
their products. Unfortunately many of the claims made 
exist only in the mind of the salesman or at least if they 
ever did exist in the product itself they have been grad- 
ually eliminated because of sharp competition. In short, 
it is seldom safe to believe everything that is stated on the 
label of a varnish can. 


It has, therefore, become necessary, in order that only 
good materials shall find their way into armature con- 
struction, that samples of the varnish to be used be sub- 
jected to suitable tests to show whether or not the varnish 


should be accepted or rejected. There are a number of 


factors to be considered in putting the sample through 
such tests. These may be summarized somewhat as 
follows : 

Surface drying time, hard drying time, cracking time, 
di-electric strength tests, volts at puncture, water absorp- 
tion tests, heat endurance test, oil resistance test, ageing 
test and penetration test. There are a number of im- 
portant characteristics which good insulating varnish 
should possess and while it might seem that this testing 
procedure is superfluous, experience has shown that such 
is not the case and that it is exceedingly unwise and costly 
to make extensive use of any varnish before its character- 
istics are thoroughly known. : 

It is comparatively an easy matter to devise the neces- 
Sary equipment to make the tests outlined as simple 
apparatus is all that is required. Any shop can readily 
make these varnish tests and the time used in making 
them will be amply repaid. 3 


General View of D. L. & W. Terminal, Hoboken, N. J. 


Methods of Handling Car Lighting Equipment 


An Outline of Maintenance and Overhauling Procedure as Carried 
On at the Hoboken Terminal of the D. L. & W. 


By Geo. W. Wall 


Car Lighting Foreman, Delaware, Lackawanna & Western R. R. 


XLE generator systems have proved to be both 

efficient and economical as a means of lighting 

suburban passenger equipment on steam railroads, 
and with the possible exception of a few favorable runs, 
provide a more satisfactory and flexible method than any 
other scheme tried on a large scale. 

Short runs with frequent stops and comparatively long 
runs with few stops must be taken care of at all times 
with a minimum of attention and to maintain the ap- 
paratus properly it is necessary that information regard- 
ing the runs and the mileage covered by the cars be 
available. | 

One of the most important considerations connected 
with the lighting service is that each car should be self- 
supporting in this respect, and able to properly take care 
of itself on any run or series of runs so that the superin- 
tendent of car service may use the car at any time and 
at any place where it may be needed to meet the con- 
stantly shifting streams of travel, without the necessity of 
first inquiring as to the fitness of the car to be used as 
desired. 

The equipment must be so adjusted and maintained 
that there need be no restrictions placed upon its use in 
meeting a sudden peak caused by some more or less local 
shift of travel which can not always be foreseen. 


Operating Conditions Govern Maintenance 


Modern steel equipment provides practically the same 
seating capacity in all cars and they are not assigned to 
given runs as much as formerly. When one car is crip- 
pled or additional cars required, the first available extra 
car is taken without asking questions, replacing the 
crippled car or providing the additional service. Ob- 
viously, when attention in regular maintenance routines 
is due, the yard force must check up the yard to locate 
the car, perhaps to find that it is out on the line or lying 
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in some suburban yard from which it may not move im- 
mediately. 

During the rush hours in the morning a “wanted” car 
may come in the yard only to leave again in a very few 
minutes. The breaking up of trains, extent of yards with 
miles of trackage, constantly shifting runs, etc., tend to 
make the problem of “first catching your car” a costly one 
and the cause of considerable lost motion as time is 
wasted trying to find a car or cars which may or may not 
be in the yards. 

Despite the varying conditions of service under which 
the cars operate it is possible to develop a system of main- 
tenance and regulation which will take care of the ap- 
paratus properly, leave the car free to run any place as 
desired and assure good illumination with economy. It 
is hardly possible to regulate the equipment so as to 
guarantee a fully charged battery at the end of all or 
even a majority of the runs, but it is quite possible to 
adjust the equipment to take care of all but the most dif- 
ficult runs, and then, by devoting special attention to 
these runs, get satisfactory results with minimum effort. 
Usually, it is easily possible to locate the train used on 
the hardest runs and provide for any special attention 
without loss of time. As cars are shifted into and out 
of the train, the yard men can take care of them as re- 
quired. In other words, it is the run, not the car, which 
causes the difficulty. Having once determined what the 
requirements of the particular run may be, provision is 
made to meet them as various cars are put in the train 
covering this service. The total number of ‘trains which 
demand special attention is so limited that it pays to give 
the required special attention rather than attempt to so 
adjust all cars that they would take care of the extreme 
condition. 

Economical operation evidently depends to a consider- 
able degree on the reduction of inspections and avoidance 
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of the necessity of locating a car for work required as 
much as possible. The present day equipment with its 
high standard of uniform and reliable performance has 
reduced the necessity of inspection to a great extent with 
the result that the cost for labor and material is cut down 
to a very satisfactory figure as compared with some of 
the old records. 

Practically all of the equipment now used in the sub- 
urban zone on the Lackawanna are steel, electric lighted 
cars. The maximum run is about forty miles and the 
minimum fourteen. About 80 per cent of the cars are 
required to handle the traffic on the fourteen-mile runs, 
a very considerable number of the cars making but one 
round trip per day. The number of cars required for 
operation during the non-rush hour periods represents 
a rather small percentage as compared to the total num- 
ber required for the rush hour travel. 

Constant shifting of the individual cars from one train 
to another complicates the problem of maintenance, but 
it is evident that the large number of short runs is the 
determining factor on which the system of maintenance 
must be based. Disposition of the men engaged in the 
suburban yards at the terminal and the routine and 
regulation system are arranged to meet the requirements 
of the bulk of the service without neglecting the con- 
ditions on the longer runs which while fewer in number, 
introduce the possibility of serious battery overcharge if 
the regulators are not correctly adjusted. 

In order to maintain the electrical installatiion in the 
best working condition, it is necessary to adopt some 


Applying Special Jack to Remove Ball 


Bearing 


standard setting or adjustment for the various units and 
maintain those standards as closely as practical operation 
will allow at all times. It is, therefore, required that 
such settings and adjustments be worked out after care- 
ful checking of service results and adhered to as closely 
as possible at all times, so that those who have to main- 
tain the apparatus may know what the standard is and 
maintain the various units at the required adjustment. 


Checking Up New Equipment 
The proper time to make the tests and settings to con- 
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and check thereafter at every general overhauling. With 
the apparatus now available the adjustments once made, 
can be depended upon for long periods of time and it is 
only necessary for the maintenance force to check the 
actual results, to determine whether the equipment is 
operating properly and in such a manner as to meet the 
requirements of service and economy. 

On the arrival of the new car from the shops of the 
builder, it is carefully gone over to determine whether 
any errors have been made in connections and adjust- 
ments. 

Polarities of train line receptacles, charging receptacles, 
battery and equipment. are checked, belt clearance and 
length are measured, pulleys tightened, interior of génera- 


The Correct Must Be Maintained or Trouble 


Beit Clearance 
‘ Will Result 


tor inspected and equipment motored. All settings and 
adjustments of regulators are checked, fuses and lamps 
inspected to determine if correct, each car train-lined to 
determine whether it functions properly and if there are 
grounds, short or open circuits present. Serial numbers 
of various units are also taken for the equipment register. 
The gravity and voltage of each cell in the battery as 
well as the height of solution is taken and corrected if 
required; all connections tightened, serial number and 
date put on the set. The table shown on this page covers 
the items of information taken from each series of cars 
on arrival from the builder and all this information is 
tabulated and made up into an equipment register. Every 
effort is made to keep the information up to date and in 
order to facilitate this, the sheets are made up on loose 
leaf form so they may be replaced by a corrected sheet 
as soon as any change is made in the equipment. Some 
of the information may appear to be of doubtful value, 
but the idea is to make available to all concerned a ready 
reference as to details which any one may require whether 
he is directly concerned in the maintenance of the equip- 
ment or not. 
While the car builder and railroad inspector endeavor 
to see that all apparatus is properly installed, many op- 
portunities for accidental changes or breakage occur be- 
tween the date of shipment of the apparatus from the 
manufacturer to the arival of the car on the scene of its 


.form to standard is when the car is first put in service future activities. Only by carefully checking up on the 
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various parts can such defects be discovered and remedied 
before the car goes in service. Having made the neces- 
sary adjustments and alterations, the car goes into service 
and all parts of the equipment conform in every respect 
to the requirements of the service in which it is intended 
‘to be operated. 

The time which will elapse before the car finally is re- 
leased for shopping is supposed to be definitely set, but 


The Matter of Belt Length Is Important 


if the schedule were rigidly adhered to it would be the 
exception rather than the rule. 


EQUIPMENT REGISTER--ELECTRIC LIGHTED CARS 


Car No. 

Data equipped 
New or old car 
Class of car 


' Make and type of apparatus 


System 
Generator 

Gen. regulator 
Lamp regulator 
Suspension 


Generator 
Type 
Voltage 
Amperes 
K.W. 


Bearings 

Suspended 

Pulley—ratio 

R.P.M.—cut in full load 

M.P.H.—cut in full load 
Generator regulator 

Type 

Auto switch closes 

Floating voltage 

Max. ampere setting 

Capacity of current coil 


Lamp regulator 
Type . 
Voltage setting 
Capacity 


Armature pulley 
Diameter 
Width 
Flange 
Shaft fit 


Axle pulley 
Diameter 
Width 
Flange 
Car journal 
Position on axle 


Fastener. 


Fuses 
Circuits 
Generator—Armature 
Field 
Battery switch 
Main light switch 
Train line switch 
Battery 


ype 
Number of cells 
Capacity 
Connection 
Assembly units 


Train lines 
Number of conductors 
Size 
Capacity 
Type receptacle 


Fixtures 
Cat. No. 
Maker 
Location 


Reflectors 
Name 
Cat. No. 
By whom furnished 


Distribution of lights 
Circuit No. 
Number of lamps 
Volts 
Watts 
Type 
Location 


Load on car 
Lights—watts 
amps. 
Misc.—watts 
amps. 
Total—watts 
amps. 


Serial Nos. 


List all parts having serial number 


“s 


The car is supposed to 
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be shopped in eighteen months, but the actual time will 
average considerably more. 

The first two years are comparatively easy to bridge as 
the equipment and battery are new and very little in the 
way of repair or replacement is necessary. Some parts 
may break down as they are all new, and defects. will 
occur, but after a month or two at the most, all these 
troubles are smoothed out and the apparatus gives very 
little trouble 

When the car is finally shopped, the battery is removed 
and the whole equipment is thoroughly overhauled. 


Overhauling Done by Two Men 


In most cases this work is handled by two mechanics, 
one handling the inside of the car while the other handles 
the generator and suspension. In order that neither in- 
terferes with the other, the inside man who handles the 
regulator uses a small motor generator set which fur- 
nishes current to operate the panels and the outside man 
immediately disconnects the generator and proceeds with 
the overhauling. Any special job or defect which has 
been noted while the car was in service is set down on a 
card carrying the car number and when the equipment 
is overhauled any changes desired or defects not previ- 
ously permanently repaired are taken care of by the man 
handling the part of the equipment affected. Occasion- 


It Is An Important Thing to Have the Polarity of the Charging 
Receptacles Correct 


ally, helpers are put on the car to assist the mechanic if 
there is special work to do or time is limited. The helper 
acquires experience in this manner and the work is 
speeded up to keep up with the schedule. 

It is seldom that electrical defects are found in the 
generator. Mechanical trouble due to wear or loosening 
of parts due to vibration are mostly in evidence and the 
mechanic pays particular attention to the condition of the 
armature brushes, flexible connectors, pole changers, 
shaft, bearings and pulley of the generator as well as to. 
the condition of the leads to the car: body and connections 
to the terminal block. He must bear in mind that the 
machine, when leaving his hands, is presumed to be in con- 
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dition to run two years without trouble due to wear. If 
he is doubtful about any part, it is poor economy to try 
to get the last bit of wear out of it. Better to remove 
a small part and save future trouble. It may be thought 
that a short brush which may break or lose contact can- 
not do any other damage if it should occur, but it is quite 
apt to score the commutator or cause it to burn so as to 
cause failure, necessitating the removal of the armature 
for repair and perhaps tie up a revenue earning car if 
another armature is not at hand or time for its immediate 
application available. 

Pole changers give very little trouble as wear 1s shght 
even in the suburban service. The pole changer operates 
much oftener during a given period in such service and 
somewhat more wear is evident than in through line 
service. At most, however, the wear is so slight that 
most of them have had no repairs in ten years and the 
main attention required is to see that the various bolts, 
nuts, screws, contacts, etc., securing the parts are kept 
tight and fit snugly, putting in new ones when they show 
signs of wear. 


Bearings Receive Careful Attention 


So much depends on the bearings that the greatest 
care is exercised to see that they receive proper attention. 
Some sleeve bearings are still in service on truck hung 


Train Lines Are Tested at Terminal Boxes for Grounds and To 
Insure Proper Polarity 


generators and as long as they run as economically in this 
service as at present there is hardly justification for a 
change to ball bearings. The change may be easily made 
however, if these generators should be put on the body 
of the car in which case ball bearings become particularly 
desirable. A good share of the fifty cars still equipped 
with sleeve bearings are ten years old and most of the 
original bearings are in .service, the oldest now having 
done more than 250,000 miles. They have always been 
used in waste packed heads and carefully lubricated at 
approximately one month intervals. Special long strand 
wool waste of the finest quality is used. A good sized 
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plug of the waste is first laid on the bottom of the box 
directly under the bearing. Then a wick, made up of 
about three dozen of the wool strands which are at least 
15 inches long, is laid over the shaft and bearings, ex- 
tending down to the bottom of the oil well. The box ts 
then packed full of the waste so that the oil can feed to 
the bearing at all times. The pressure of the spongy 
waste strands serves to hold the wick in place as well as 
help carry the oil to the bearing. The wool does not 
glaze as cotton does and the box runs for long periods 
of time delivering plenty of oil to the bearing. As the 
box covers fit snugly, water and dirt are excluded and 


Two of the Special Jacks Used in Connection With Generator Work 


the waste does not have to be disturbed during the in- 
terval to the next shopping of the car, nor is there any 
trouble due to water in the oil well. 

Even with the long life obtained from these bearings, 
they are not considered as satisfactory or economical as 
ball bearings. The lubrication at monthly intervals is all 
right as long as the cars average around one hundred 
miles per day, but if they are used in emergency on long 
runs of a couple of hundred miles, as occasionally hap- 
pens, just before they are due for periodical oiling, a hot 
box may develop. The oil cannot be confined to the box 
entirely and some gets into the machine and on coils, 
armature and brush rig, necessitating the use of kerosene 
to wash it out. The sleeve bearing is not as economical 
as the ball bearing because of the labor charge for 
monthly oiling and cleaning dirty generator interiors. 
Longer time is spent in cleaning the exterior of accumu- 
lated dirt due to the oil which spills over when the oiling 


Is done or which works its way past the felt gasket in 


service. 


The ball bearing life cannot at present be figured. 
Hundreds of bearings are ten years old now and show 
practically no wear, after their service record of approxi- 
mately 250,000 miles. These bearings are removed with 
the aid of a jack made for the purpose. They are washed 
in kerosene to remove the free grease and then placed 
under a low pressure steam jet which quickly loosens all 
the hardened grease or scale found on the parts of the 
races not in actual contact with the balls. This steam 
bath cleans off the grease and as the bearing seldom at- 
tains a temperature as high as 150 degrees F. it is not 
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detrimental. Soda has been used to cut the grease but it 
is neither as quick nor simple as steam which is available 
in so many places. After steaming, the bearing while 
still warm is shaken to throw off the beads of water and 
the remaining moisture quickly evaporates off the warm 
surfaces, which become thoroughly dry in a very short 
time. The bearings are then filled with grease which is 
rubbed into the space between balls and races as well as 
over the entire exterior. No trouble from rust or cor- 
rosion has been encountered at any time as a result of 
this treatment. While the bearing is drying it is spun 
as rapidly as possible with the inner race held in the 
hand. If there are any bad balls or raceways they are 
discovered by this method as a very slight imperfection 
is sufficient to interfere with the smooth rolling of the 
balls, and the hand is sufficiently sensitive to detect the 
friction or jerky motion of the race if a defect exists. 
If the bearing is one in which the balls are enclosed en- 
tirely by the separator, as is the case with the older Hess- 
Bright bearing, this rolling in the hand is a very good test 
by which a fault may be detected. 

If a bearing rolls unevenly when testing in this manner, 
it is laid aside for more detailed inspection with the aid 
of a search lamp. Occasionally a piece of foreign mat- 
ter, a defective race or ball is found after the separator 
has been removed. These defective bearings are shipped 
to one of the companies doing rejuvenating and repairing 
who will return the same bearing, after repair if desired. 
The repaired bearings have always been satisfactory and 
the saving is worth while. Less than a dozen defective 
bearings are removed per year. 


One feature that is carefully watched in regard to the. 


bearing is the shaft fit. When the bearing is removed, if 
it comes off easily, it is always necessary to inspect the 
shaft to determine whether there is evidence of any wear. 
This is a very critical point for if there is the slightest 
wear at this point it is not very long until the shaft is 
pounded down sufficiently to let the armature strike the 
poles and the whole interior of the machine may be 
wrecked. If wear of the shaft is evident the bearing is 
tried on.a new shaft to determine if there is any wear 
of the inner race, although this race rarely wears. Cases 
of trouble from the foregoing are seldom encountered 
but are carefully guarded against because of the extent 
of the damage they may cause. 

This particular feature of removing the bearing is re- 
ceiving a great deal of attention just now, owing to a 
few loose bearings having developed. The removal of 
the pulley end bearing for cleaning is thought to have 
something to do with the loosening of the fit although 
great care is exercised to remove and replace it without 
distorting the seat by cocking the race during the process. 
No trouble is experienced with the front end bearing but 
is confined to the back end. Experiments are being made 
to determine if the bearings can be properly cleaned and 
tested without removal from the shaft. All the trouble 
cannot be laid to disturbing the bearing as one of two 
cases have developed on generators which have not pre- 
viously been overhauled and therefore, have not had the 
bearing disturbed -since the original application. 


Other Generator Parts 


It is seldom found necessary to remove the armature 
entirely from the frame. When the back head is removed 
and the bearings taken off, the armature may be pulled 
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out sufficiently to inspect it for defects in the banding 
wires, conductors or laminations. From the commutator 
chamber the condition of the commutator brush holders, 
brushes and other parts may be determined as the hand 
search lamp illuminates the whole interior. 

If the field coils are dirty or oily, of course, the arma- 
ture has to be removed entirely so that the interior may 
be cleaned. The dirt or oil is removed and the interior 
blown out, but no paint or shellac is ever used on the coils. 
It is desirable to radiate the heat from the interior of the 
machine as rapidly as possible and the use of any ad- 
ditional paint or coating only slows up the radiation and 
is of no particular value in preventing trouble from oil 
or dirt. A properly lubricated ball-bearing machine 
seldom has any dirt inside to speak of and in ten years 
of service not one case of a defective field coil has oc- 
curred. This is partly due to the fact that new and prop- 
erly fitting felt gaskets are applied if there is any evidence 
of grease finding its way by the gasket. Gaskets are 
cheap and serve a very important purpose and are re- 
moved if there is any question of not doing their work. 

Having finished the various other details of generator 
overhauling and rung out for grounds, the pulleys and 
suspension come in for attention. A recrowned armature 
pulley is applied if required, and the axle pulley checked 
for position, looseness on the axle, proper closing of the 
seams, flat spots, etc. 

Most repairs to suspension consist of renewal of small 
parts such as bushmgs, etc., to stop rattles, rather than 
because of actual wear, although some. of the oldest sus- 
pensions are beginning to require considerable renewals 
on account of wear. It is also necessary to replace some 
parts to bring the suspension back to the original position 
and allow for later alignment of the pulleys as wear oc- 
curs in service. Careful examination of the side hangers 
and suspension links is made to determine if there are 
any cracks or badly worn parts that might make them 
unsafe to run. All the weight is carried on these parts 
and breakage may cause a generator to fall to the track 
with disastrous results, 

The overhauling having been completed, the generator 
is ready for final motoring as soon as the regulator over- 
hauling has been completed. The work on the “down- 
stairs” part of the equipment takes from three to four 
hours depending on the condition of the apparatus. 


Pinkey, the Wire Curler 


Wie boys, here goes nothin’. I am not going to 

be like our old car-lighting adviser, Hinkey Dee, 
and tell you all you don’t know about everything and 
that nobody else knows anything, but instead I am going 
to tell you all about nothin’ and claim I know everything 
about it. Hinkey Dee knows more than everybody about 
everything but he don’t know nothin’, and the fact I do 
know nothin’ makes*me the wiser of the two. That’s 
logical, you’ll have to agree. 

Of course, [’ll have to be satisfied with the brown derby 
and the leather garters because Hinkey Dee and his 
mate, Skoop Ramp, have a corner on the high hats; and 
another thing my seniority don’t date back far enough. 

You fellows, that think Hinkey Dee is his right name, 
are all wrong and laboring under false impressions ; that’s 
only his magazine name. He knows everything there 
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is to know. about everything, but I want to get you off on 
the right track so you won’t miss nothin’. I know his 
right name but I won’t tell,you because, in spite of all 
he .“‘nose,” he don’t crave publicity. One more wise 
crack out of him though and his name won’t be Hinkey 
Dee, because I'll tell the world who he is. 

His recent discovery of T. C. electricity 
well let’s not dis-cuss it because it has been cussed enough. 
But anyway, why should so great a man go unheralded? 
Think of what an advantage it would be to society and 
the world in general, if other great scientists could meet 
and advise with him. 

So now you see we know who he is, but he don’t know 
who I am. I hated to do it, but my desire to tell you 
all about nothin’ got the best of me. 

I think you will all agree with me that it would be 
only fitting, if we should all doff our headgears and stand 
at attention for one minute in silent tribute to so great 
aman. All together now, let’s go. 

(One minute later.) Well, now that we got that off 
our chests, I am going to tell you some more about no- 
thin’. If a fellow don’t know nothin’, he must at least 
know somethin’ (get behind me, it’s deep) especially when 
wise men like Hinkey Dee tell us everything. I don’t 
claim I don’t know nothin’, but instead I do know nothin’, 
which makes me know nothin’. There’s more logic. I 
am analyzing the situation in such a way that you will 
be able to distinguish between everything and nothin’. 
Otherwise, you wouldn’t know the difference between 
Hinkey Dee and me. 

If you can’t see my point, I’m sorry, because I cer- 
tainly have made it plain. I know nothin’ and if you fel- 
lows don’t know nothin’, you had better start studying up 
on it. You fellows that know everything and can’t see 
through nothin’, are dumb and don’t know it. 

I am not going to be like Hinkey Dee and keep you 
guessing who I am, but instead I will introduce myself. 
I am not going to reveal my right name, because, if I 
did, the U. S. mails would be like a Christmas rush the 
year ’round, there would be so many people, who know 
everything but don’t know nothin’, writing to me for data 
on the subject that you can readily see it would be the 
wrong thing to.do. I can see myself being called on 
for papers to be read before all the different conventions 


and organizations, and can even forsee volumes to be 
writted for all the schools, colleges and libraries. Nothin’, 
which is new and right, is always in great demand be- 
cause nobody knows all about nothin’. And besides there 
are scores of people aching to find out where | am. 

So to make a long story short, I am Pinkey the Wire- 
curler. That’s the nic-name I go by in the railroad yard 
where I get my paycheck. I have never taken time to 
dope out the Wirecurler part of it, but I have thought 
about the Pinkey part and have arrived at the conclusion 
they call me that becaue of the light-red hue of my beard. 
Some time when I am not so busy telling all I know 
about nothin’, I will go in study on the Wirecurler part. 
If you think I curl wire for a livelihood, you’re wrong, 
because I don’t; and what’s more, I’m no good at mar- 
celling. I am awfully good at solving deep and com- 
plicated problems; it’s just a question of getting time 
enough to go into the matter. 

Of course I have another name when I’m up-town, but 
it wouldn’t do any good to divulge it because it don’t have 
any bearing on nothin’. 

Another thing, I’m a diplomat. 
know all about nothin’ instead of everything, and I don’t 
believe in boring everybody with nothin’, like these 
wizards that know everything and crow about it and can’t 
tell you, about nothin’. I’d rather know everything about 
nothin’; it’s easier. To prove to you I am a diplomat 
and want to keep peace and good will among my readers, 
and to keep everybody from dropping their subscriptions 
to this magazine like a red-hot iron, I am going to ask 
you to phone the editor by letter, wire or radio whether 
you want me to write more about nothin’. He will advise 
me the result of your vote, in due course, with one let- 
ter. Otherwise, if each of you sent your ballot direct 
to me, Uncle Sam would run out of mail cars to handle 
the rush. And I don’t want to have any more mail cars 
to put belts on; my helper is overworked now as it is. 
If you don’t want any more of my counsel, it will please 
me, because I am awfully busy with my research work; 
and if you do, I’ll have to drop that and then my counsel 
won't be so keen. 

Did Hinkey Dee ever play that fair with you? No 
sir, you had to read his stuff or cancel your subscription, 
one of the two. 
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High Capacity Dual Power Plant Gas-Electric Car Built for the Seaboard 


Air Line by the Electro-Motive Company 


Gar Bleceric Cars for the Seaboard 


Motor Equipment Permits Rapid Acceleration, High Speed 
Operation and Large Hauling Capacity 


HE Electro-Motive Company, Cleveland, Ohio, has 
just completed the construction of a dual-power- 
plant gas-electric rail motor car which represents 
a distinct advance in the development of this type of car. 
In the general construction of the mechanical and elec- 
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of the St. Louis Car Company for the Seaboard Air Line 
and it was designed to handle a class of traffic peculiar 
to the operating conditions at certain points on that road. 
The Seaboard Air Line has for many years operated 
several high-class through trains to accommodate Florida- 
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Floor Plan and Elevation of the Seaboard Air Line High Power Car 


trical features this latest car is in reality a two-unit car, 
each unit of which is practically identical with the single 
units embodied in 37 other cars built by this company 
during the past year. 

This new unit is the first of two being built at the plant 
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bound passenger traffic during the winter season. Quite 
often conditions necessitate the stopping of these trains 
at other than the most important stations to pick up 
passengers or cars at intermediate points. In the selec- 
tion of a rail motor car to:relieve this condition it was 
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desired to obtain a car of sufficient hauling capacity to 
handle one or two cars, sugh as chair or sleeping cars, or 
a greater number of lighter cars. The motor car is de- 
signed to handle cars and passengers from intermediate 
main-line or branch-line stations to main-line through- 
train stops. Such an operation in many cases man involve 
a motor car movement of only 50 or 60 car miles, after 
which the motor car, operating either independently or 
with trailers, will be used in local passenger or mixed 
service. 

The unit described and illustrated in this article is the 
result of the demand for such a car and while designed, 
in this case, particularly for the operating conditions out- 
lined above, it is also well adapted to high-speed operation 
on fast schedules between important centers where the 
nature of the traffic is such that the motor bus has been 
able to take away from the railroad a volume of traffic 
which the railroads have heretofore been obliged to handle 


Front View Showing the Dual Radiator Arrangement 


at a loss or not handle at all. One of the cars will be 
placed in service between Portsmouth, Va., and Lewiston, 
N. C.; the other will be used between Atlanta, Ga., and 
Abbeyville, S. C. 


Mechanical and Electrical Features 


The power is generated by two six-cylinder 200-hp. 
Winton gasoline engines direct connected to General Elec- 
trie 700-volt direct-current generators. Whereas, in the 
single unit car the driving motors are geared to the two 
axles of the forward truck only, this latter car is in effect 
two separate units, one generator set furnishing the cur- 
rent for two driving motors on the forward truck, while 
the second generator set furnishes the current for two 
identical motors on the rear truck. The two units may 
be operated independently or together as operating con- 
ditions may require. This car as of the single-end control 
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type and the controls are similar to those of the single 
unit cars. Three methods are provided for starting the 
engines: an electric starting motor and Bendix drive; a 
compressed air starter, and hand cranking. The engines 


The Air Compressor Unit Is Located Above the Floor in the Front 
End of the Baggage Room—The Partition Is Divided and Hinged 
to Permit Access to the Power Plants for Maintenance 


may be controlled separately or together by means of a 
locomotive type throttle. They are designed for normal 
operation at 1,000 r. p. m. at which speed the generators 
deliver approximately a constant power output under 
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Drawbar Pull Characteristic Curve of the Seaboard High Power 
Motor Car 


varying operating conditions. The electric controllers are 
arranged for the independent operation of the forward 
and rear truck driving motors. The air braking equip- 
ment is Westinghouse type AML with automatic features. 


February, 1926 


The total weight of the car is 110,000 lb. and the total 
Jength is 70 ft. 6 in. over bumper channels with a width 
over the eaves of 9 ft. 1034 in. The car body is made 
up of four compartments: the engine, baggage and pas- 
‘senger compartments, and the rear vestibule. The length 
of the engine compartment is 13 ft. 10 in.; of the baggage 
‘compartment, 30 ft. O in., and of the passenger compart- 
ment, 20 ft. 5 in. The baggage capacity is 20,000 Ib., 
and the passenger compartment has a seating capacity 
of 34 persons. 

The car is equipped with Hyatt roller bearings and will 
haul two standard railway cars, also roller bearing equip- 
ped. The other motor car and its trailers will be provided 
with standard A. R. A. journal boxes and_ brasses 
throughout. After these two trains have been in service 
for a certain period in which the power consumption on 
each will have been accurately measured by means of watt- 
hour meters, they will be interchanged, each having 
the former run and crew of the other, and the power 
consumption will again be measured. It is hoped in 
this way to eliminate all essential variables save the type 
of bearing, and, with due consideration of weather con- 
ditions, thus obtain an accurate measure of the perfor- 
mance of roller bearings as compared with standard 
railway journal bearings. 


Single and Double Unit Cars Compared 


A comparison of the operating characteristics of the 
single-unit and double-unit cars reveals the greatly in- 
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ent roads, it is difficult to give an exact figure on the 
cost of operation per car-mile. A conservative estimate, 
however, places this at from 50 to 60 cents. 

The first of the two cars for the Seaboard Air Line 
left St. Louis, Mo., January 14, being routed under its 
own power over the Big Four to Cincinnati, Ohio, and 
thence via the Chesapeake & Ohio to Richmond, Va., the 
point of delivery. A speed of 60 miles an hour was 
readily attained on the demonstration run to Cincinnati 
with a single 36-ton standard coach coupled behind as a 
trailer. 

Forty railroad mechanical and operating officers rode 
part or all of the way on this demonstration run which 
was made without mishap on a regular passenger train 
schedule. 


Oil Electric Locomotive Tested on the 
Long Island R. R. 


HE first 100-ton oil-electric locomotive, built for the 
Long Island Railroad by the Ingersoll-Rand, Ameri- 
can Locomotive and General Electric Companies, was 
given a’ thorough test on the tracks at Erie, Pa., on 
December 1, 1925, before a gathering of representatives 
of numerous railroads. 
The tests included the hauling of a train of loaded gon- 
dola coal cars and an observation car, a trailing load of 
more than 1200 tons. Switching operations were also 


A 100-Ton Diesel Electric Locomotive Recently Completed for the Long Island 


creased hauling capacity at higher speeds. The accelera- 
tion, even under load, is rapid. A comparison of the 
acceleration of the single-unit and double-unit cars, oper- 
ated without trailers, on a 0.5 per cent grade, shows that 
of the former to be 190 sec. from rest to 40 miles an 
hour, and of the latter, 73 seconds for the same spéed 
range. 

Under favorable grade and curve conditions maximum 
speeds of 45 to 50 miles an hour are possible with this 
ear handling the maximum number of trailers. Rapid 
acceleration and a braking deceleration of 1.5 miles per 
hour per second render high speed operation, even with 
frequent stops, possible. 

Due to the difference in accounting methods on differ- 


conducted. While handling the entire train, it was 
started from the foot of the grade and also from the 
center of the grade. In another test, five of the loaded 
cars were hauled with two cylinders of one of the 
engines cut out. 


The United States Civil Service Commission an- 
nounces the following open competitive examination: As- 
sociate Electrical Engineer $3,000, Assistant Electrical 
Engineer $2,400. Receipt of applications for these 
positions will close April 30. Full information and ap- 
plication blanks may be obtained from the United States 
Civil Service Commission, Washington, D. C., or the post 
office or custom house, any city. 


Test, Board for Train Lighting Shop 


Construction Details of a Circuit Switching Device Which 
the Southern Pacific Has Found Useful 


By N. Hansen 
Assistant Foreman Electrician, Southern Pacific Ry., Oakland, Cal. 


HE Southern Pacific Company’s main electrical 
shop for the repairing of all types of train light- 
ing equipment is located in its passenger yards at 

West Oakland, California. It is situated on the second 
floor of the two story train lighting building. The battery 
room and battery charging plant occupy the ground floor. 
Axle generator and headlight armatures and other train 
lighting material of nearly every description are sent here 
for repairs from all over the Pacific System, the main 
lines of which extend from Portland, Oregon, south to 
San Francisco and Los Angeles then east to El Paso, 
Texas, and north east to Tucumcari, New Mexico, also 
east from San Francisco to Ogden, Utah. 

The repair shop which is under the direct supervision 
of the writer is fairly well equipped to handle this work. 
Practically all of the shop equipment with the exception 
of three lathes and two drill presses has been designed es- 
pecially for this work and most of it is built right in the 
shop. A number of these shop machines or devices wilt 
be subsequently described. 

Fig. 1 shows a photograph of the shop test board which 
is an indispensable piece of apparatus and serves its pur- 
pose very well. It provides various voltages and currents 
both alternating and direct with means of quickly making 
connections to regulate and measure them when it is desired 
to test out any piece of apparatus. It stands 7 ft. 6 in. 
high over-all above the floor and is 48 inches wide and 
made of slate 114 in. thick. A shelf 14 in. wide by 48 in. 
long is mounted at the base of the board 36 in. above the 
floor. This shelf has proved very convenient for holding 
portable meters, small apparatus to be tested, tools, etc. 

Fig. 2 shows a wiring diagram of the test board. 
Switches 1, 2 and 3 are General Electric Company 200- 
ampere, 250-volt d.c. double pole, double throw knife 
switches. Switch 4 is the same capacity and make but it 
is a three pole, double throw switch. Switches 5 and 6 
are 30-ampere, 250-volt d.c. double pole, single throw 
General Electric Company knife switches. Switch 7 is 
the same as 5 and 6 except that it is a double throw 
switch. Meter 8 is a Weston switchboard type, back con- 
nected direct current voltmeter, 914 in. diameter base, 
with a scale of 0 to 150 volts. Meter 9 is a Weston 
switchboard type, back connected, direct current ammeter, 
9% in. diameter base, with a 100 to 0 to 100 ampere scale 
and external shunt. Lamp bank 10 consists of nine 50- 
watt, 120-volt carbon lamps mounted in No. 50723 Gen- 
eral Electric Company keyless wall receptacles and all 
connected in multiple. Lamp bank 11 consists of five 
120-watt, 220-volt carbon lamps also mounted in No. 
50723 receptacles and connected in multiple. Numbers 
12 to 18 inclusive indicate pairs of plug receptacles and 
19 three receptacles. These are made of brass 334 in. 
long-and 1 in. outside diameter except for the 13 in. 
diameter x 14 in. shoulder which rests against the front 
of the board. The part projecting through the board is 


threaded all the way with a 1 in-12 thread to accommo- 
date a locknut and nuts to secure the cable lugs. The 
hole in the center is 3 in. deep reamed to a 5 in. to the 
foot taper with a 23/32 in. opening. The plugs which 
are fastened on the jumper and other cables used to plug 
in on the board are likewise made of brass, the ends be- 
ing tapered to fit the taper of the receptacles. The tap- 
ered part of the plugs is 3 in. long, 2 in. of which fits into 
the receptacle, the other 1 in. has a 3/16 in. hole drilled 


Fig. 1—Test Board Used in the Train Lighting Shop of the 
Southern Pacific at Oakland 


through it so that any desired wire connections may be 
made to it by means of a No. 10 machine screw and nut. 
The cable 4 extra flexible, rubber covered, is sweated in 
the ends of the plugs inside a hard wood handle 414 in. 
long by 1% in. diameter. There are two switchboard 
jumper cables, 45 in. long overall and two jumpers, 60 in. . 
overall with one of these plugs on both ends of each, also 
two eight foot cables with a plug on one end of each and 
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a special lug on the other end of each to connect to the 
terminals of the armature testing stand. The latter 
cables and two of the jumpers are shown in Fig. 1. on the 
right hand side plugged in the board supplying 32-volt 
battery current from the positive or right hand receptacle 
to the ammeter testing stand (not shown), then back to 
the ammeter receptacle, through the ammeter shunt, then 
through the carbon pile rheostat and back to the negative 
side of the line. Three 50-ft. cables of 6 extra flexible, 
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Fig. 2—Wiring Diagram of Test Board 


rubber covered wire with a plug on one end of each also 
belong to the board. ‘These are used to run to a motor 
or other heavy piece of apparatus which is not convenient 
to move close up to the board. There are also two three- 


foot cables with a plug, one end of each shown on the 


left hand side of Fig. 1 plugged into two of the No. 19 
receptacles. These are used temporarily to bring the 440- 
volt current to the lamp bank 21, Fig. 2, located under 
the shelf. This bank consists of four 120-watt, 220 volt 
carbon lamps connected up in series-parallel, the whole 
bank being in series with a pair of test leads, used when 
testing 32-volt armatures for grounds. 

The carbon pile rheostat 20, Fig. 2, shown under the 
shelf in the middle in Fig. 1 is connected to receptacles 17. 
It is made up of 18 inches of U. S. L. cat. No. 11064 
carbon discs 3/16 in. thick by 234 in. diameter with two 
No. 11116 thrust plates on the ends. These carbons are 


set in a trough 20% in. long, 2 13/16 in. wide by 1% in. 


deep made out of 5% in. Transite board. Current from 5 
to 75 amperes is regulated by this rheostat. It is used 
principally when supplying current at 32 volts to arma- 
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tures in the armature testing stand when making the bar 
to bar drop test or when trying to locate a ground in an 
armature by passing a heavy current through the commu- 
tator to ground when ordinary methods fail to locate it. 

The upper clips of switch 1, Fig. 2, are connected to 
either a 32-volt or 64-volt set of pate whichever is 
desired (usually the 32 volt) located in the battery room 
down stairs and connected up to the test board through 
the switchboard in the battery charging plant. 

The lower set of clips on this switch are blank, but were 
originally intended to be permanently connected to a 32- 
volt set of batteries and the upper clips to a 64-volt set. 
This was found to be impractical on account of the bat- 
teries continually moving in and out of the battery room. 
By means of a call bell and speaking tube located in the 
foreman’s office it is but a few minutes’ work to instruct 
the battery man and get a set changed. 

Switch 2 is supplied by a 250/125-volt d.c., three wire 
line from the motor-generator set in the battery charging 
plant. These voltages are used in testing out any direct 
current apparatus of corresponding weer 

Switch 3 is supplied by a 230/115 volt, 60 cycle, single 
phase, three wire a.c. line from the lighting transformers 
which in turn supplies switches 5 and 6 controlling lamp 
banks 10 and 11. These voltages are also used when sup- 
plying current to 110-volt, 64-volt or 32-volt lamps which 
are to be dipped red, green, etc., by running a temporary 
line to the lamp dipping stand with two of the 50-ft. cables 
previously spoken of. 

Switch 4 is supplied by a 440- Bie 3 he 60 cycle, 
three wire line to the top clips and by a 220-volt, 3 phase, 
60 cycle, three wire line to the bottom clips. A type CR 
131 Form F4-440 volt, General Electric Company starting 
compensator is permanently connected up to this switch 
and its fuses, so that a three phase motor can be plugged 
into receptacles 19 and started right up. One phase of 
the 440-volts as already stated is used for making ground 
tests on 32-volt armatures. 

Switch 5 controls the 110-volt lamp bank 10 which is 
in series with a pair of test leads, shown in Fig. 1 coming 
through a bushing in the board just above and a little to 
the right of the rheostat. These are used for general cir- 
cuit testing. 

Switch 6 controls the 220-volt lamp bank 11 which is 
also connected in series to a pair of test leads shown in 
Fig. 1 coming through a bushing in the board just to the 
left of the 110-volt leads. These are generally used when 
testing out commutators for shorts between bars before 
winding the armatures and for any other general purpose 
desired. 

The 110-volt, 220-volt, and 440-volt test leads are each 
made from No. 14 green cotton, twisted lamp cord about 
8 feet long. The ends of each lead are soldered to twenty 
penny nails with the heads cut off. These are then pro- 
tected by a piece of rubber tubing extending to about 1 
inch from the ends of the nails. 

Switch 7 normally is kept closed in the right hand posi- 
tion so that voltmeter 8 always registers the voltage of the 
set of batteries connected up to switch 1. These batter- 
ies are used more or less all day long and when they get 
too low another set is connected up. When switch 7 is 
thrown to the left it is connected up with two voltmeter 
leads which come through two bushings in the board just 
below receptacles 17. These leads are No. 18 single cot- 
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ton lamp cord about 6 feet long and have a Frankel test 
clip on the end of each. In order that these leads will not 
be in the way when not"in use, a small weighted pulley 
pulls them down in the two 2% in. pipes shown below the 
center of the board, one on each side of the rheostat. 
These two vertical pipes stand 37 in. high and are secured 
to the floor by a floor flange with Jag screws. When con- 
nected to these leads the voltmeter is used for all purposes 
which its range and type will permit such as taking the 
drop on field coils, solenoid coils, etc. Receptacles 14 and 
16 are blank. 

The two batteries seen on the floor behind the switch- 
board in Fig. 1 are old 180-a.h. iron clad 6-volt Exide 
batteries formerly used on locomotives. They are now 
used on a local yard telephone system for the train light- 
ing yard men only. They also supply current to a sole- 
noid operated air whistle valve used for calling the yard 
electricians and battery men each of whom answers to a 
different whistle call. Push buttons located in the shop 
and charging plant are used to operate the whistle. When 
called, the men ring in the charging plant from the near- 
est phone and are answered by the operator of the plant 
over the local phones. A number of phones are located 
at convenient points in the yard. This system saves much 
time and useless walking. 


Experiments Determine the Adapt- 
ability of Electric Arc Welding 


By A. G. Bissell 


General Engineering Department, Westinghause Electric and 
Manufacturing Company 


N interesting application of arc welding in the erec- 
tion of a structural steel building was recently made 
at Eola, Ill., where the Chicago, Burlington and Quincy 
Railroad erected a 60 ft. by 40 ft. one-story mill-type 
building, using scrap steel. An exact duplicate of this 
building was also constructed by the riveted method. Data 
furnished by W. T. Krausch, engineer of buildings of the 
railroad company, shows the following comparison in erec- 
tion costs: 


Arc WeLpED  RIVETED 

Preparation cost, including material and 
rl aveyny: veelpneteekul@yal = 5 cue ceo Swas olbw oe bio $381.71 $1,000.50 
Bieldserectionacostse ss eee meee 404.49 339.00 
$786.20 $1,339.50 


It will be noted that the saving in favor of the arc 
welded building lies in the minimum of preparation re- 
quired—merely the cutting of the steel to required length. 
No clip angles, gusset plates or butt straps are necessary, 
while besides these, the riveted job involved shop details 
and layout, punching, painting, reaming and shop fabri- 
cation. In the riveted structure 27,100 pounds of steel 
were used, while but 25,619 pounds were used in the 
welded structure—a reduction of 514 per cent in favor of 
the welded type of construction. The saving in steel and 
reduction in total erection cost in this case resulted in a 
final saving of 41.3 per cent where arc welding was used 
in place of riveting. 

Tests were made of welded joints for tensile, sheer, 
static, shock and fatigue strength of such joints, compared 
to similar joints made by riveting, and to the steel mem- 
bers welded together. 
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Using %-in. and 34-in. plates beveled at 60 degrees: 
and arc welded to form a butt joint as a section subjected. 
to tensile strength tests, it was found that the joint in the 
¥4-in. plate developed an average tensile strength of 64,- 
400 pounds per sq. in., with an elongation of 4 per cent 
in a 1 inch section across the weld. ‘he steel in which 
the joint was made had a tensile strength of between 
65,000 and 70,000 pounds per sq. in., and failure in the 
piece occurred in both base and deposited metal. Weld- 
ing wire used was hard-drawn mill-steel, having a carbon 
content of .17 per cent and a manganese content of .55 
per cent. 

In sheer test, a similar joint developed 50,550 pounds. 
per sq. in. in sheer, and when subjected to static tests, a 


Fabricated Test Specimen Shows How Members May Be Deformed: 
Without Opening the Weld Seams at Any Point 


pressure of 40 tons deformed the supporting beams com- 
pletely, but failed to produce any evidence of failure im 
the welded joints. In fatigue test, a riveted and welded: 
joint of similar design were mounted on a vibratory test- 
ing machine and subjected to a vibration or vertical move- 
ment of 1/16” at the rate of 1760 complete cycles per 
minute. After 18 hours and 20 minutes, there was hardly 
a joint in the riveted member which was not thoroughly 
loosened, the rivets worn, the rivet-holes enlarged, and a 
number of portions broken off the main section. None 
of the arc welded portions were weakened or damaged, 
and it was necessary, in bringing about its destruction in 
a continuance of the test, to append weights to the outer 
ends of the riveted beams and arms. When finally the 
model failed, failure occurred in the beams and not in the 
welded joints. Under a sudden shock of 700 tons ad- 
ministered directly to an arc welded joint section, the 
welds did not fail, even though the structural steel mem- 
bers of the section were severely strained and deformed. 

From the foregoing test results, the practicability and 
substantiality of electric arc welding in the fabrication 
of structural steel is evident. In no case did an are welded 
joint fail prematurely nor before sections of the beams 
joined in the weld themselves failed. 


Supplementary compensation, amounting to 
$1,367 ,426.07 was paid in February by the General Elec- 
tric Company to 30,813 employes of its plants and offices 
who have been with the company for five years or more. 
The sum paid each individual represents five per cent of 
his earnings for the six months ending December 31, 1925. _ 


Contractor’s Work Train Equipment Used for Overhead Construction—The Auxiliary 


Messenger and Double Contact Wires Are Being Strung Together 


Illinois Central Electrification Progress 


Construction of Overhead Distribution 
System is Now Well Under Way 


HE overhead distribution system for part of the 
territory included in the electrification program 
of the Illinois Central is already completed and 
the remainder of the work is being pushed rapidly at the 
present time. That portion of the main line program be- 


Where Signals 
Bridges Are Being Installed, Except Between Homewood, Ill., and 


Are Required, Combined Catenary and Signal 


Richton Where Existing Signal Bridges Have Been Utilized 


tween 115th street and Richton, Ill., consisting of two 
main tracks, is nearly all completed, and in addition a sub- 
stantial percentage of the catenary system on the Blue 
Island and South Chicago branches is finished. Traction 
power supply, as reported previously in these columns, 
will be at 1,500 volts d. c. from seven substations adjacent 
to the right-of-way, which are, in turn, fed directly from 


47 


generating stations of the Commonwealth Edison Com- 
pany or the Public Service Company of Northern Illinois, 
through whom the Edison Company is supplying power 
outside of the city limits of Chicago. 

Without additional feeders the catenary system is so 
designed that tt will in itself provide the necessary current 
carrying capacity. The catenary system over each main 
track comprises a composite copper and copper-clad steel 


Catenary Hanger and Contact Wire Supporting Ciamp 


main messenger of high tensile strength, a hard drawn 
copper auxiliary messenger and two cadmium bronze or 
copper grooved contact wires. The latter are normally 
22 ft. above the top of the rail south of 43rd street and 
will be 18% ft. above the top of the rail north of 43rd 
street. In the heavy traffic section north of 67th street, 
No. 3/0 A. W. G. bronze contact wires will be used to 
obtain best wearing qualities, while on the remainder of 
the main line and on the South Chicago.and Blue Island 
branches No. 4/0 copper contact wires are being used. 
Throughout the life of the contact wires the average con- 
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ductivity over each track will be approximately equivalent 
to 790,000 circular mils gf copper. Nonferrous hangers 
and fittings are used exclusively. These hangers are all 
furnished on the job, cut exactly to the correct length. 


Construction Progresses Rapidly with Work Train 
Equipment 

Work trains of several cars each are being used for the 
stringing of all overhead wires and for clipping-in and 
steady bracing all of the overhead system. Special plat- 
forms adjustable as to elevation have been built on flat 
cars to accommodate the necessary number of men to carry 
out most economically the clipping-in process. Avreel car, 
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tool car and required number of supply cars make up the 
remainder of the work train used by the contractor. The 
main messenger is the first wire to be strung over a sec- 
tion of track from the work train. In doing this’ the 
greatest part of the slack is taken up by the train itself, 
but the final tension for each reel length is obtained from 
a hand winch operated by two men on the train. They 
are able to read the tension directly from a spring scale, 
which, with the assistance of a very carefully prepared 
temperature tension chart, enables them to secure the 
‘proper tension accurately. To facilitate the operation of 
pulling the messenger and contact wires, pulleys are tem- 
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porarily suspended from the insulators. One reel of 
cable is pulled up and anchored temporarily before any 
splice is made in messengers. On straight track this ar- 
rangement enables the stringing of about two to four 


t 3 "Hex. 


Nu 


Catenary Hanger Assembly. Clamps, Bolts and Washers are 
Made of Bronze and the Hanger Rod is Hard Drawn Copper 


miles of main messenger in a day with a gang of eight 
linemen. 

The next step in work train operation is the suspersion 
of the hangers from the messenger. This is facilitated 
greatly by the tagging of hangers for each individual span. 


Type of Single Column With Dcuble Brackets Used 


in Double 

Track Territory South of Kensington (115th Street) Catenary 

Span Has Been Completed on Southbound Track, While That 
Over Northbound Track is Not Yet Clipped in 


Following this operation the auxiliary messenger and 


double contact wires are strung together because it is just 
as easy to pull up three wires at a time as it is to handle 
them one at a time. Proper tension in the auxiliary mes- 
senger and contact wires is secured prior to clipping-in 
the hangers and fittings. Each wire of the double contact 
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‘wire system is alternately clipped to the auxiliary messen- 
ger, making an extremely flexible overhead contact system, 
capable of making good contact with motor car panto- 
graphs with no visible sparking. Stringing of auxiliary 
messenger and contact wires is made at about the same 


poem ; Washer (Stee!) 
1VET Over 70 SH. 
~3 WU SS. Hex 


J Bolt 


Suspension Clamp. Body and Clamp are Made of Bronze 


rate. as. the erection of the main messenger, averaging 
about two to four miles'a day. After the clipping-in work 
is finished on a section of catenary the next step is the 
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distribution line between 69th street and Harvey, the pro- 
posed point of steam-electric change-over for through pas- 
senger and freight electrification. In addition to the 3- 
phase lines there are duplicate single-phase 2,300-volt sig- 
nal power lines installed on the same catenary structures. 
These lines will be sectionalized at each substation and 


connected to the power company’s 12,000-volt, 3-phase 


system through transformers. At signal locations, distri- 
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bution transformers are installed in duplicate, such that in 
the event of a power failure on the line used normally the 
signal load will be transferred automatically to the auxili- 
ary line to insure continuity of signal service and non- 
interruption to traffic. All signal distribution lines will be 
served from the seven traction substations erected by the 
power company adjacent to the right-of-way, and in addi- 


“Existing Slgnal’ Bridges Have “Been Used as Catenary Supports, Between Homewood, Ill., and Richton 


tying-in of the wires with the steady hracing to effect 
correct alignment. 


Catenary Structures Also Carry A. C. Distribution 
System 


To feed the miscellaneous lighting and power load on 
the railroad right-of-way, .3-phase, 4-wire, 4,000/2,300 
distribution lines are being installed on the catenary struc- 
tures. There will be duplicate lines of this type north of 
69th street, but initially a single line only is being installed 
in the territory south of 69th street to the end of the elec- 
trified zone at Richton. Plans provide a future additional 


tion from sources of a. c. power at three other points. 
For a large part of the mileage the signal control cables are 
also carried on the catenary supports. On the South Chi- 
cago and Blue Island branches the overhead system will 
also carry the telephone cables. 

For the entire project a total of 1,200 concrete founda- 
tions will be required for the steel overhead structures, 
each containing about 7% cubic yards of concrete. These 
foundations are already installed on the main line, from 
23rd street south as well as on the South Chicago and 
Blue Island lines. 

Overhead steel supports for the catenary system are 
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spaced approximately 300 ft. apart. Single columns with 
double brackets extending out over the tracks are being 
used south of 115th street, and upon these provision is 
being made for the addition of trusses and columns, which 
will be used for the future electrification of freight and 
through passenger service to the proposed locomotive 
change-over at Harvey. 


At locations south of 115th street (Kensington) where 
signals are required, combined catenary and signal bridges 
with built-up columns and trusses are being installed. 
North of Kensington, structures of built-up columns and 
trusses are being installed which will ultimately span the 
entire right-of-way, 200 ft. in width. With the exception 
of a few locations where work has been delayed because 
of track rearrangement, practically all catenary structures 
for the initial electrification were completed south of 31st 
street at the beginning of this year. 


Change in Signaling System 


The electrification of the suburban zone makes neces- 
sary the replacement of the d.c. automatic signals with a 
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60-cycle alternating current system. Principally it 
amounts to a change in track circuits for the present 
color-light signals will remain in service. 

Between Homewood and Richton the signals are 
mounted on existing signal bridges, and on the South 
Chicago line are attached to the catenary columns, but on 
the main line north of Homewood they are suspended 
from combined signal and catenary structures. 

Studies were made of car, engine, roadway and signal 
equipment and of train operating characteristics in order 
that the signals might be located to provide maximum 
carrying capacity. As an indication of the thoroughness 
with which this work was undertaken it should be stated 
that these elements included profile and alignment of the 
right-of-way, station locations, accelerating and braking 
rates, and the normal and maximum attainable speeds on 
various grades for all types of equipment to be operated 
as well as the visibility of the signals, the time required to 
change from one aspect to another, the comprehensiveness 
and comparative simplicity of the scheme of aspects dis- 
played by the signals and the indications they convey. 
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Hell Gate Bridge, New York 


Main Concourse, Chicago Union Station 


Electrical Features of the Chicago Union Station’ 


Full Utilization of Present Day Electric Service Is Realized in Many of the Facilities 
Installed in This Modern Terminal 


By C. W. Post, | bal eet 


Electrical Engineer, Chicago Union Station, Chicago ; 


are found in the new Chicago Union Station. This 

new passenger terminal iricludes a high tension 
sub-station with its transforming and converting equip- 
ment, an underground distribution system, building light- 
ing, street lighting, power for heating and motors, tele- 
phones, telegraph, telautograph, clocks, time stamps, time 
recorders, fire alarms, train lighting, battery charging and 
baggage and mail handling by electric trucks and tractors. 
It represents an expenditure for electrical equipment of 


$1,500,000. 


Mie kinds of electrical service and applications 


Electrical Substation 


Electric power for the entire project is supplied by the 
Commonwealth Edison Co., and rather an elaborate sub- 
station is required which is located in the sub-basement 
near the center of the headhouse. The electrical equip- 
ment for the substation, including its installation, cost 
approximately $165,000. A similar substation was in- 
stalled in the mail terminal building at a cost of $133,600. 
The equipment was largely furnished by the Allis-Chal- 
mers Mfg. Co., the General Electric Co., the Cutter Elec- 
trical & Mfg. Co., and the Conduit Electric & Mfg. Co., 
and was installed by the Hatfield Electric Co. 

The electric power is supplied by three 3-phase, 69- 
cycle, 12,000-volt lines. One of these lines will eventually 
come direct from a generating station and the other two 


“Abstract of ‘paper presented before the Western Society of Engineers, 
Chicago. 


form a part of a loop connecting two or three other cus- 
tomers’ substations, of which the mail building sub- 
station is one. 

The 12,000-volt portion of the substation is in three 
distinct sections, separated by fire walls and doors, one 
line feeding each section. This will prevent any trouble 
occurring in one section from being communicated to the 
other sections. Spare units are provided for all services 
and the entire station can be operated from any two sec- 
tions and a large part from any one section. 

The structure in which the 12,000-volt equipment is in- 
stalled is arranged to isolate the lines, busses and circuits 
as far as possible. Oil switches are installed in three 
separate rooms with concrete barriers between the 
switches. Type F-11 12,000-volt switches are used for 
the power company’s lines and Type D-17 for the feeders. 

The Commonwealth Edison Company’s lines are con- 
nected to a separate bus from the feeder circuits. This 
bus is in three sections tied together with disconnecting 
switches. Metering current transformers are installed be- 
tween the line bus and each of these feeder busses. 

The feeders from the three feeder bus sections connect 
to the following: 

Section No. 1—1—600 kva. 3-phase, 60-cycle trans- 
former for rotary converter. 


1—833 kva. 1-phase lighting transformer. 
1—250 kva. 1-phase transformer for 2,300-volt service. 


Section No. 2—1—600 kva. 3-phase, 60-cycle trans- 
former for rotary converter. 
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1—833 kva. 1-phase lighting transformer. 
1—250 kva. 3-phase transformer for fire pump. 


Section No. 3—Same as No." 1. 


It is estimated the maximum load will be as follows: 


230 evOltsind Coy DOWEL satan bce ener 800 kw 
115/230 volts a.c. building lighting....... 800 kw 
2 S00EVOlERSerVICER Hore eeu ante hero ere 200 kw 


The mail terminal substation has a maximum load as 
follows: 


230. -volts*d-cotpOwerte a: nies ayn, Renee 300 kw. 
115/230 volts a.c. building lighting....... 450 kw. 
440 voltsi.a,c: ipower. aatas mes ce ee 150 kw. 
This gives a combined load as follows : 
ME 2%) Volts dc: power se nate ere ee 1,100 kw. 
115/230 volts a.c, building lighting....... 1,250 kw. 
2: S002VOlE*SCEVICE™ scktentee oe ae ee eet 200 kw. 
AA) SVOltSh ac. :PpOWChame re ecient eee 150 kw. 
POtALS TA Sets Te ee ilo eRe Oe ee 2,700 kw. 


The actual measured demand may not be this high since 
the peaks ‘of the four services may not occur at the same 
time. © 

Consideration of speed control requirements of most of 
the motor‘applications in the main station led to the instal- 


The Three Rotary Converters are Located in the Center of the 
Substation 


lation of direct current equipment for power purposes. 
This equipment consists of three 50 kw., 230-volt Allis- 
Chalmers rotary converters. The d.c. side of these rotaries 
are connected to a common bus to which all power feeders 
are connected. 

These machines, as well as the main switchboard, are 
raised above the floor level. The substation floor is the 
lowest part of the building and is 24 ft. below the river 
level. The drainage of the sub-basement is handled by 
two 500 gal. per min. bilge pumps driven by 15 hp. 
motors. This should be ample for any emergency, but the 
raising of the equipment above the floor was an additional 
precaution to prevent a shut-down on account of flooding 
the floor. 

Lighting System 

The lighting for the station is supplied by three 833 
kva. single phase, 12,000/230-volt transformers connected 
to the three different phases of the 12,000-volt busses. 

The secondaries of these transformers are controlled by 
4,000-amp., Type—LG, Cutter motor-operated circuit 


Vols'l/a Nose, 


breakers controlled from the main switchboard. There 
are four of these breakers mounted on two panels located 
between the transformers and the main switchboard. , 
These breakers are arranged in, two rows; one in the 
top row controls transformer No. 1 and the other trans- 
former No. 3. The two in the bottom row control trans- 
former No. 2. On account of the transformers being con- 
nected to different phases they cannot be paralleled on the 


Motor Operated Circuit Breakers in the North 
End of the Substation 


Transformers and 


low side and the breakers are mechanically and electrically 
interlocked to prevent this. 
This condition made it necessary to install two separate 
lighting busses on rear of main switchboard. The lighting 
feeder circuits are arranged in three horizontal rows. The 
top row of feeders can be changed from one bus to the 
other as necessary to equalize the load on the two busses. 
Oil circuit breakers were considered for this installa- 
tion, but the decision was in favor of carbon break circuit 


Automatic Starters for 


50 Kw. Motor-Generator Sets 
Substation 


in the 


breakers as they require much less space and permit a 
much neater and more economical bus arrangement. 


Main Switchboard 


All high tension and low tension equipment is controlled 
from this board except the 2,300-volt service. The meters, 
relays and control for the power company’s lines are lo- 


February, 1926 


cated on two panels at the right hand end of the board. 
The watt-hour meters, graphic meters and overload re- 
lays are mounted on this board. The equipment for 
lighting of trains and charging of car batteries is con- 
trolled from this board. There are also three blank panels 
for future lighting feeders to supply the 12 additional 


Edison 12,000 Volt Cable Entrance and High Tension Bus 


Construction 


floors, for which the building is designed. All light and 
power feeders are fed from this board. 

Each feeder is connected to its bus through an I. T. E. 
circuit breaker which is non-closable on overload. In 
case the operator attempts to close a breaker on a feeder 
having a short circuit or an excessive overload, it will 


Train Lighting and Train Battery Charging Panels of the Main 
Switchboard 


trip free from the handle and cannot be forced into the 
closed position. 

The lighting busses and feeders leaving the board are 
2-wire, 230 volts. At the base of each riser shaft or 
point at which first tap is made an auto-transformer 1s 
installed. This is connected across the 230-volt feeder and 
the middle tap brought out for the neutral which is carried 
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along with the outside legs to the end of this feeder, which 
provides 115/230-volt distribution. On account of the 
long feeder runs, this system effected a considerable sav- 
ing in copper. 

The cables on leaving the switchboard enter the under- 
ground duct system. These ducts run to the base of the 
risers at the four corners of the headhouse, also to the 
concourse and other distributing point. 

All cables in the substation between transformers, rotary 
converters and switchboards are carried in iron conduit 
laid in the floor. All this cable as well as that in under- 
ground ducts is rubber insulated lead covered. All wire 
used throughout the building has 30 per cent rubber in- 
sulation. 


The” 2,300-Volt Switchboard 


This board is supplied by two 250 kva. single phase 
transformers. The transformer secondaries and feeder 
circuits are controlled by G. E. FK-13 hand operated oil 
switches mounted on rear of board which was also built 
by the General Electric Company. The transformer 


Cable Vault 
Shown 


in Rear of Main Switchboard, Auto Transformer 
is for the Emergency Lighting Circuit 


switches are located at the center of the board and three 
feeder circuits on each side. 

The two feeders for the interlocking system are in 
duplicate throughout feeding duplicate transformers at 
various locations along the tracks. The feeders for the 
street lighting and the trainshed lighting are connected to 
alternate lights. By this arrangement the failure of one 
feeder will affect alternate lights only, leaving one-half of 
the lights burning over the entire space. 


Service for Train Lighting 

For train lighting service two 50 kw. Allis-Chalmers 
motor-generators are installed in the substation and con- 
trolled from the main switchboard. The motors are 230 
volts d.c. The generators are designed to operate from 70 
volts to 90 volts. The remote control starting panels for 
these sets were furnished by the Sundh Electric Co., and 
equipped with “Urelite” I.T.E. enclosed, externally op- 
erated circuit breakers. 

Three classes of service are handled from this system. 
Some of the trains entering the station are lighted bv a 
steam turbine driven generator in the baggage car using 
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steam from the locomotive. A train with head end light- 
ing equipment, standing in thé station without the locomo- 
tive, requires a 64-volt constant potential. For this service 
a receptacle is provided at each bumping post. Two cir- 
cuits from this section of the main switchboard feed these 
‘ receptacles. 

The charging of batteries of axle lighted equipment is 
provided for by receptacles installed along the platforms 
for each track at intervals of approximately 250 ft. These 
receptacles for the southbound tracks are fed from a 
similar system in the mail terminal substation. Those for 
the northbound tracks are fed from this substation. Six 
circuits supply these receptacles through Allen Bradley 
rheostats and circuit breakers so that any desired charging 
rate can be supplied. Reverse current features prevent 
discharge of battery in case of power. failure. 

These circuits are normally dead. If a car inspector 
wants to charge a battery he calls the substation from tele- 
phones located on platforms, giving him the receptacle 
“number, battery voltage and rate desired. The operator 
then energizes the proper circuit and adjusts the charging 


Rear View of 2,300 Volt Board Showing Oil Switches and 
Disconnecting Pot-Heads on Feeder Cables 


rate by the carbon compression rheostats to the desired 
current. 


Motor and Control Equipment 


The demand for a wide range of speed for a large 
percentage of the motors determined the installation of a 
direct current power system. The control equipment was 
manufactured by the Sundh Electric Co., and comprises a 
variety of types. There are automatic, remote control and 
hand starters. All starters are enclosed in steel cabinets. 
Hand starters under 25 hp. are of the sliding contact 
type. Those of 25 hp. and over are of the butt type, the 
contacts being operated by cams on a shaft that extends 
through the end of the cabinet to which a handle is con- 
nected. Mounted directly above each starter and on the 
same panel is a “Urelite” enclosed externally operated 
overload breaker manufactured by the Cutter Electrical 
& Manufacturing Co. 


Types of Lighting Service 


To illuminate the walls of the main waiting room above 
the cornices and up to the skylight, two floodlighting 
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banks have been installed (one bank on each balcony). 
Each bank contains 35—750-watt projectors to illuminate 
the opposite half of the room. These floodlighting banks 
are remote controlled from buttons located in a cabinet 
near the corner of the ticket office, this same cabinet con- 
- trolling all the lights in the public spaces in the headhouse. 
Heavy ornamental bronze torcheres or lighting stand- 


Storage Battery Tractor and Trailers for Handling Baggage 


ards mounted on marble bases are located along the 
wall of the main floor of the waiting room. A total of 16 
of these are installed. 


In the niche in the west wall above the cornice a bank 


of 18 lights has been installed in a trough reflector to light 
this space to the same intensity as the side walls and 
smooth out the shadows cast by the floodlights. 

The ticket lobby passage adjoining the east side of the 


Typical Semi-Indirect Office Lighting Unit Used Throughout the 
Offices 


waiting room has an arched ceiling, the highest point of 
which is 80 ft. above the floor. Along the north and 
south sides of this is an ornamental cornice the same height 
as the cornice in the waiting room. Twenty-four 100-watt 
projectors are installed on each side of the cornice to light 


the ceiling. There are also four ornamental bronze 


— 
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brackets installed on each sue, about 15 ft. above the 
floor. 

Ornamental bronze ees fixtures are used in the lob- 
bies adjoining the main waiting room, in the women’s wait- 
ing room and in the restaurant. Special fixtures of artistic 
design are used in the main dining room. In the main 
concourse a rather simple design of fixture is installed. 
Twelve opal glass globes are hung from a steel tube ring 
which in turn is supported by chains. All overhead light- 
ing fixtures which are mounted extremely high and in 
inaccessible places have a special lowering arrangement to 
permit cleaning. 


Trainshed Lighting 


Special 200-watt lighting units were designed for the 
passenger platforms. The corrosive action of the air and 
gases to which these will be exposed lead to a very sturdy 
but simple construction with a very few small parts. The 
general construction is that of a street light or outdoor 
fixture, having a metal top with enclosing globe. The 
hood and glass holder are partly made of cast aluminum 
and partly of Major metal, a special non-corrosive alumi- 
num alloy. 

For the baggage platforms an enameled steel reflector 
is used. It has the standard R.L.M. shape and is provided 
with a clear Pyrex glass cover to make it air and dust 
tight. These were furnished by the Wheeler Reflector 
Co. 

There are a total of 1,000 lighting units in the trainshed, 
all of the 200-watt size. The spacing is about 21 ft. and 
the height about 21 ft. The trainshed lights are fed from 
transformers located in vaults under the baggage plat- 
forms. 

The control buttons are located at the train gates for 
both baggage and passenger platforms. The baggage plat- 
form lights can also be controlled from the baggage room 
at the foot of the ramps. Each platform is controlled 
separately by four switches. Two switches control alter- 
nate lights over one-half the length of the platform and 
similarly two switches control the other half. 


Office Lighting 


The ceiling fixtures in the offices are uniform through- 
out the building. They are a semi-indirect lighting unit 
of special design and furnished by the Central Electric Co. 
The bowls are its standard “Attalite’’ shape but blown in 
clear glass instead of opal. The lower part is heavily 
enameled to reduce the brightness and also to reflect the 
light to the ceiling, Three hundred-watt lamps are used 
in a large part of these fixtures. There are a few 200-watt 
and 500-watt lamps used. A very comfortable and well 
diffused lighting is obtained from these fixtures with an 
illumination intensity of from 7 to 8 ft. candles. Even 
distribution was difficult to obtain an account of the low 
mounting heights of some floors, the wide spacing and the 
large lamps required, the spacing being 14 ft. to 15 ft. and 
the height 8 ft. Two lights are installed in each bay which 
are from 14 ft. to 14 ft. 6 in. in width and 28 ft. to 30 ft. 
in length. 

Each bay is wired separately and has one circuit each. 
Circuits are run from cut-out cabinet to base outlet on 
column on the permanent wall, then to switch outlet in 
general directly above the base outlet, thence to outlet box 
at ceiling line. Conduit is used for this portion of the run. 
From the outlet box at the ceiling an oval duct is run on 
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“the public spaces. 
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face of tile to the ceiling outlets. This arrangement 
provides a very flexible means for rearrangement of lights 
and subdividing of space. 


Special Street Lighting Installation 


Heavy bronze lighting standards at the Adams street 
and Jackson boulevard entrances add to the rugged and 
massive architectural treatment of the headhouse. The 
street lighting standards support two G. E. “Novalux” 
standard basket type street lighting units each with 600 
candle power lamps. The two lamps are in series in the 
secondary circuit of a series street lighting transformer 
mounted in the base of the standard. The filaments in 
these lamps are 15.5-volt, 20-amp. type, which are more 
rugged than the 6.6-amp. street lighting lamps. A total of 
40 ornamental street lighting standards are arranged on 
two circuits with primaries of the transformers regulated 
for a constant current of 6.6 amp. Along the river drive 
six stone standards in pyramid form are equipped with 
four 100-candle power 6.6-amp. lamps. The same trans- 
former arrangement is used on these standards as on the 
street lighting standards. 

Emergency Lighting System 

An emergency lighting system, independent of the 
regular lighting feeders, has been installed throughout the 
station. To this system are connected the exit lights, fire 
escape lights, stair lights and scattered lights throughout 
This system will normally be fed from 
the lighting section of the main switchboard in the sub- 
station. In case of failure of this regular service it will 
be automatically thrown over to an emergency feeder from 
the Commonwealth Edison Company direct current sys- 
tem. It is switched back automatically to the regular 
service when that is restored. This will provide sufficient 
lighting in all public spaces to prevent accident if the reg- 
ular lighting should fail. 


Armature Coil and Field Coil Tests” 


| N this article we will discuss the troubles encountered 

in field and armature coils, their detection and reme- 
dies. This will include short circuits, open circutis and 
grounds, and the manifestations of these faults at the 
brushes. 


Field Coil Troubles 


Since the shunt fields are nearly always connected in 
series a portion. of the windiifg of one shunt coil may 
become short circuited without showing any evidence of 
heating. This will be attended by Pernoctecd sparking 
at the adjacent brush studs. Such a defect can thence 
be verified by taking the voltage drop across the indi- 
vidual field coils. If there is a variation of 10% or less 
in the voltage drop the winding may be considered nor- 
mal. If between 10 and 15% it is advisable to consult 
the machine manufacturer to get the proper readings for 
the coil and if over 15% variation the winding may be 
considered defective and should be repaired. 

In a compound machine the above trouble may occur 
in the shunt winding and may be detected and repaired in 
the same manner, or one or more coils may be connected 
so that the current flows in the wrong direction through 
the coil, causing the two field coils to oppose each. other. 
Then as the load increases the effect of the series field 


*From a Bulletin Published by the National Carbon Co. 
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becomes more noticeable. With light load a machine will 
operate normally but as the load increases the sparking 


becomes severe at the brush studs adjacent to the defect- - 


ive poles. If the entire series winding should be opposed 
to the shunt winding an increase of load will be accom- 
panied by an increase in the speed of a motor, or decrease 
in the voltage of a generator and probably by- blackening 
of the cothmutator and sparking at all brush studs. This 
fault may be determined by exciting first the shunt and 
then the series winding separately and testing the polarity 
of the poles with a compass, being sure in passing current 
through the series winding that the direction of the cur- 
rent is the same as when the machine is in operation. One 
end of the compass needle should be attracted by one pole 
and repelled by the next pole and so on around the ma- 
chine. Both the shunt and series windings should at- 
tract the same end of the needle to the same pole. This 
defect if it exists is remedied by reversing the terminal 
of the faulty winding. 


Commutating Poles 


The commutating pole winding is connected in a cer- 
tain direction compared with the armature winding and 
this relation should never be altered. One side of the 
commutating pole winding is connected to one side of 
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Connections for Locating Grounded Armature Coil 


the armature. The direction of rotation of a shunt wound 
commutating pole motor is usually reversed by simply 


interchanging the shunt field connections. In a compound ° 


commutating pole motor the easiest method of reversing 
the direction of rotation is to interchange the free end 
of the commutating pole winding and the terminal side 
of the armature winding. The connection between one 
side of the commutating pole winding and one side of 
the armature should never be changed. If these directions 
are not followed there is a great likelihood of reversing 
the relation between the commutating pole winding and 
the armature. This will cause bad sparking and poor 
speed characteristics. ; 

On commutating pole machines the current passing 
through the compensating coils is adjusted by means of a 
shunt usually made of German silver or cast iron grids 
connected in parallel with the compensating field. The 
size of this shunt is determined by the manufacturer of 
the machine. In case the terminals of this shunt become 
loosened or the shunt is injured the compensation will not 
be correct and will manifest itself by sparking at the 
brushes and in severe cases by blackening of the com- 
mutator and a tendency toward hunting in the case of a 
motor. When a commutating pole machine, either gen- 
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erator or motor, is subjected to sudden changes in load 
it is often necessary to use an inductive shunt connected 
in series with the non-inductive shunt referred to above. 
This tends to balance the two parallel circuits and prevent 
over-compensation when the load is suddenly reduced and 
under-compensation on sudden rises of load. The remedy 
for these troubles is obviously readjustment of the shunts 
but one should be very careful to see that the brushes 
are operating on the electrical neutral before making any 
changes in the shunt adjustments. 


Open Circuited Armature Coil 


The most destructive sparking encountered is caused 
by an open circuited armature coil which gives rise to a 
long, heavy spark or flash as the bar connected to this 
coil. leaves the brush and the are usually sustains itself 
for some distance or even continuously. This heavy 
flash will occur at every stud in succession and will there- 
fore not be confused with field trouble which causes con- 
tinuous sparking at the stud adjacent to the faulty 
winding. This same trouble may be caused by high re- 
sistance end connection which, when the resistance is very 
high, 1s practically the same as an open circuit. This 
high resistance connection is due to the effect of heat 
or vibration causing the end of the coil to become loos- 
ened from the commutator segment.’ The loose connec- 
tion may be located by examination or more surely by 
means of a voltmeter. 

The open coil may be easily located since the mica be- 
tween the bars connected to this coil will be eaten away by 
the destructive sparking. The leads connected to this coil 
should be carefully examined and if loose, the trouble 
may be easily remedied by resoldering the connection, 
but if the trouble is in the body of the armature it can 
be repaired only by putting in a new coil. In many 
cases, however, it may be temporarily repaired by solder- 
ing a small strip of copper on the end of the commutator 
or riser to connect the two bars indicated. 

Nearly all large armatures are equipped with equalizer 
hars connecting the points of equal potential in multi- 
polar machines. These connections tend to equalize the 
load in various armature circuits. In case they become 
loose the load will not distribute properly, causing spark- 
ing on the heavily loaded circuits. Poor air gap adjust- 
ment, for instance, will cause serious over-heating and 
possibly a burn out in these equalizer connections. 


Grounds and Short Circuits 


If one of the conductors of an armature winding 
touches the core the potential of the core becomes that of 
the winding at the point of contact and if the frame 
(yoke, housings and base) of the machine be insulated 
from the ground, a dangerous difference of potential may 
be established between the frame and the ground. For 
safety, it is advisable to ground the frame of the machine, 
but then the potential of the winding at the point of con- 
tact with the core will become the ground potential. If 
the winding be grounded at two points a short circuit is 
produced and a large current flows through the short 
circuit which will usually burn the windings before the 
machine can be shut down. If the machine is a motor a 
short circuit will open the circuit breaker but not before 
some damage has been done and the inertia of the load 
will operate the machine as a generator in case of a shunt 
and compound motor increasing the effect. If the ma- 
chine is a generator and a short circuit takes place the 
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circuit breaker will not open unless power comes over 
the line from some other source such as a generator op- 
erating in parallel with the machine in question or from 
motors which are driven as generators by the inertia of 
their load. 


High Tension Insulating Tests 


The insulation between the conductors and the core 
which is grounded may, under certain circumstances, be 
subjected to a difference of potential equal to the terminal 
voltage of the machine. Due to operating causes, still 
greater differences of potential are liable to occur. To 
make sure that there is enough insulation between the 
conductors and the core and that this insulation has not 
been damaged, it may be subjected to a puncture test; 
that is, a high voltage is applied between the conductors 
and the core for one minute. If the insulation does not 
break down during this test it is assumed to be ample. 
The value of the puncture voltage is obtained from the 
following table which is taken from the standardization 
tiles at the sA: 1. HE. : 


Rated terminal voltage Rated Testing 

of circuit output voltage 
Not exceeding 400 volts. ois. ces we cee ple NGS LO Kowie sane 1,000 volts 
Netsexceedings400 “volts... .. sls 2s sles ...10 kw. and over....1,000 volts 
400 and over, hut less than 800 volts..... Under 10 kw....... 1,500 volts 
400. and over, but less than 800 volts..... 10 kw. and over....2,000 volts 
800 and over, but less than 1,200 volts..... PATI V Secret ata toevereielenols s 3,500 volts 
1,200 and over, but less than 2,500 volts..... TaN Pe Mooi IEE see PRIN 5,000 volts 
ZPIOORANGMOVETS fer. aid syste’ ¢ esiatane “o's Bie detaieateees EATIVAE forthe tas hs Double normal 
: rated voltage 


For machines that have been in operation for some time 
use the following table which has been suggested by a 
large manufacturer : 


Rated terminal voltage Rated Testing 

of circuit output voltage 
Not exceeding 400 volts... ......... ce eee eee Under, 10 kew.o.. 2. 1,000 volts 
Not exceeding 400 volts.............-...005 10 kw. and over....1,000 volts 
400 and over, but less than 800 volts..... Wnderel0skwercws este 1,500 volts 
400 and over, but less than 800 volts..... 10 kw. and over....1,500 volts 
800 and over, but less than 1,200 volts..... WAT Ver a aie Ries ceela ras 2,000 volts 
1,200 and over, but less than 2,500 volts..... EAT 2 cose Rete a eros 3,000 volts 
PESO (ian d OMe re reley. rola al cts sists: s: 6 aiors 'oye%e, sie selers:6 CAT MIG ein acc arere 25% more than 


rated voltage 
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A ground often makes itself apparent by signs of burn- 
ing on the edges of the commutator segment to which the 
grounded coil is connected and its position may be found 
by inspecting the commutator. It may be possible to lo- 
cate the ground by applying current to the armature 
and if the fault isa bad one an arc may be seen or heard. 
If neither of these methods are applicable the following 
one will be found to give good results. 


Locating the Grounded’ Armature Coil 


A ground in an armature coil of a direct current ma- 
chine may be located very simply by the following meth- 
od: The connection should be made as shown in the illus- 
tration with the field circuit entirely disconnected from 
the armature and its terminals connected across a fairly 
sensitive galvanometer. 

All of the brushes except one side should be removed 
from the commutator. This set should be connected to 
one side of a battery, the other side of which is grounded. 
These brushes -should then be shifted until the coils to 
which they are connected lie directly under the center of 
the pole pieces. When the switch “S” is closed, current 
will flow from the brush to the ground through the arma- 
ture winding. This will induce a momentary impulse of 
current in the field winding which will cause a kick on 
the galvanometer. The armature should be rotated step 
by step and the operation repeated as each commutator 
segment goes under the brush. As the ground approaches 
the brushes the amount of armature winding through 
which the current flows will decrease, decreasing the mag- 
nitude of the kick on the galvanometer until when the 
grounded coil is connected to the brush no kick will be 
produced. It is important that the brushes should be 
shifted to such a position that the coil connected to the 
commutator bar is under the center of the pole pieces, 
since this increases the kick on the galvanometer. 


Zurich Station, Switzerland 


Fishing Wires Through Conduit 


An easy method of pulling wires through conduits when 
there are no wires already in place, is to use a piece of 
sash chain. Determine the number of wires to be drawn 
into each conduit and then after they are cut to length, 
remove the insulation for a distance of about 1% in. from 
one end. Then with a steel tape or wire, pull the sash 
chain into the conduit, being careful to connect the chain 
to the tape or wire so that the narrow end of each link 
will follow the link ahead and with the wide end or 
shoulder to the rear. Now connect one wire onto the 
end link of the chain then skip a link and connect another 
wire until all wires are connected. This will run the 
wires to a very nice taper or point so that they will all 
follow up easily around corners with the least amount of 
strain and thus avoid any danger or possible damage to 
the insulation on them. A chain, however, must not be 
used if there are any wires already in the conduit, as the 
links may damage the insulation. If it is desired to pull 
additional wires through a conduit, an easy method is 
to use a piece of belt lacing instead of the chain; the 
belt lacing will, of course, have to be punched at one end 
with holes about every 1% in. apart, the wires being con- 
nected one to each hole. 


Soldering Transformer 


An unusually useful time and labor saving device for 
soldering is used in the shops of the Southern Pacific at 
Houston, Texas. It was designed originally for heating 
soldering irons and has since been adapted to more direct 
methods of soldering. 

The principal part of this device is a transformer which 
has 68 turns of No. 10 wire on the primary and four turns 
of 500,000 c.m. cable on the secondary. The core is built 
up of laminations cut in the shape of a hollow square. 
They are 12 in. square on the outside, and have a 5 in. 
square hole in the center and were made from discarded 
car roofing. The old paint was left on the roofing to pro- 
vide the necessary insulation between laminations. There 
are 180 laminations in all, making a pile or core 4%4 in. 
thick. 

The primary is supplied with power from the 220-volt, 
60 cycle shop circuit and the transformer is controlled: by 
a knife switch in this circuit. The secondary terminals 
are connected to carbon blocks 6 in. square and 1 in. thick. 
These blocks are mounted rigidly on the bench in front 
of the transformer so that their lower edges are about “4 
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in. apart and the upper edges several inches apart. The 
blocks were obtained from the welders who use them for 
backing up welds. 

When a soldering iron is to be heated, the primary 
switch is closed and the iron is laid or wedged between 


Soldering Armature Coil Leads to Risers with a Carbon Pencil. 
The Transformer Is in the Rounded Housing and the Carbon Blocks 
for Heating Soldering Irons Are Shown in Front of the Transformer 


the carbon blocks. This causes a heavy short circuit cur- 
rent to flow through the iron and the heating effect of the 
current is localized in the iron by the high contact resis- 
tance between the iron and the carbon block.. A 2 or 3-lb. 
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iron can be brought up to soldering heat in about as many . 


minutes. 

The transformer is also used for soldering commutator 
risers to coil terminals. For this purpose a two-turn 
secondary of No. 4 wire was wound over the other sec- 
ondary. One end of this secondary was connected to a 
loop of brass coach window chain and the other end to an 
electrode having a handle on one end and a piece of loco- 
motive arc headlight carbon about 12 in. long on the other. 

The armature to be soldered is placed in a horizontal 
position. The loop of chain is slipped over the commu- 
tator and a 20-lb. scale weight is hung on the lower end 
of the loop. In this way the chain has good contact with 
about half the segments on the commutator. The carbon 
tip of the electrode is then placed against the commutator 
riser which is to be soldered and the riser comes up to 
soldering heat very quickly. Wire solder is fed into the 
joint. The heat provided by this method is constant, the 
electrode is light and easy to handle and there are no sol- 
dering irons to keep in condition. 


Ground Currents 
By Louis D. Moore 


Electrical Engineer, Missouri Pacific 


Ground currents, or more particularly, stray ground 
currents, are an interesting study, and sometimes cause 
some peculiar experiences. The following two cases are 
interesting examples of what may sometimes happen 
when electric current is not confined to “the straight and 
narrow path.” - 

Fig. 1 illustrates a condition found to exist upon com- 
plaint from the local people that persons were being 
shocked when walking across the ground -between two 
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Fig. 1—Diagram Showing How An Accidental Ground on Wiring 
System Produced Unpleasant Shocks to Persons Walking Between 
' Buildings 


buildings. These two buildings, a passenger station and 
a freight house, were both served from a transformer 
located between them but considerably nearer the pas- 
senger station than the freight house. The neutral of the 
transformer was grounded. An accidental ground oc- 
cured on the building conduit system. Apparently neither 
the regular conduit ground nor the transformer ground 
were effective in dry weather, possibly due to the nature 
of the soil, as the condition noted occurred only during’ 
wet weather. However, when the soil was wet the sur- 
face moisture apparently acted as a high resistance re- 
turn path from the accidental ground on the building 
wiring to the grounded neutral of the transformer. 
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-Wiien anyone would walk across the intervening space 


at that time, however, the resistance of the persons legs 
and body formed a shunt path of sufficiently low re- 
sistance to cause a current of very uncomfortable strength 
to. flow through the body. As soon as the building 
ground was cleared the trouble disappeared. 

Fig. 2 illustrates a condition found to exist upon report 
that when a locomotive was taking water from a steel 
tank the fireman received a severe shock. *A small inter- 
urban line crosses the steam line quite close to this tank. 
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Fig. 2—Sketch Showing How Fireman Received Shock from Water 
Tank 


The bonding on the interurban track is exceedingly poor, 
in addition to light rail being. used. Consequently, the 
return current from this line, instead~ of following its 
own rails, was shunted through the much heavier and 
better joint steam track, the locomotive tank, the fireman’s 
body, the spout of the tank, and thence through the tank 
and water system. A voltmeter. showed about ninety 
volts between the steam line and the tank. The trouble 
was remedied by bonding the track to the tank. 

Possibly others have had experiences of interest along 
this line, and accounts from them would furnish instruc- 
tive reading. 


Be a Pal 


‘Be a pal to the boys, you know 


How rugged the road where they must go; 
You know the place where you slipped and fell 
Of which at present you rarely tell. 

O, the boy may slip, as once did you, 

His fall may be worse than the fall you knew! 
He needs your hand and your hard earned lore, 
For the pitfalls lure till the journey’s o’er. 

So be 4 pal to the boys. Just once, 

Taught the lure of the depths to shun, 

Is more than a million in yellow gold 

Which death-stilled fingers no more may hold, 
The boy, unlored your aid doth need ~ 

Give him a hand, his steps to lead, 


‘And perchance you will find when his story’s dene, 


That you have a share in the prize he won. 


Heavy Duty Electric Soldering Irons 


Electric soldering irons for heavy duty soldering have 
been placed on the market by Harold E. Trent, 259 North 
Lawrence St., Philadelphia, Pa. The irons are made in 
two styles: a spear shape and hatchet type as shown in 
the illustrations. Both types have a copper tip in which 
the heating element is clamped and the manufacturer 
states that the irons can be connected indefinitely at their 
rated voltage without overheating the tip or burning out 
the heating element. 

The irons are designed for use on 110-volt circuits and 


Spear and Hatchet Type Heavy Duty Soldering Irons 


have a power consumption of 500 watts. They have such 
proportions as to make for easy handling. Ten feet of 
high grade fiexible cord with a two part splug are pro- 
vided to facilitate connections. 

The iron complete weighs 5% lb. and the tip is 3 in. 
wide and tapers to a thickness of % in. at the end. 


Bracket Fixture for Line Drops 


The Ohio Brass Company is now producing a special 
fixture consisting of a combination of two porcelain strain 
insulators mounted on a malleable iron bracket to form a 
line break fitting, requiring the use of only a single in- 
stead of a double cross arm. The purpose of the device 
is to simplify construction at the pole where lines are 
dropped down for switches, cutouts, series lighting fix- 
tures, etc. 
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As illustrated, this bracket is made in two forms. In 
one, the insulators are in tension; in the other, they are 
under compression. With the tension unit, if the in- 
sulators are accidently broken the line is dropped and it 
falls clear of the pole, eliminating any danger of ground- 
ing there. Trouble is thus readily apparent. This method 
of support frequently is desirable. The pins which hold 


Tension and Compression Types of Line Break Fittings 


the insulators to the bracket casting are fitted with lead 
sleeves which very materially increase the ultimate 
strength of the unit. The breaking point is said to be ten 
times that of hard drawn No. 10 copper wire. 

For power circuits, or signal circuits where it is not 
desirable to drop the line, the bracket is slightly modified 
and the assembly is such that when the line wires are 
served they overlap or are interlocked with the pins, which 
hold them should the porcelain break. The brackets are 
high enough to hold the wires at the same height as the 
other wires carried through on regular insulators. 

Because these units provide for bringing the circuits 
up to the pole, dropping them for cutouts or lights, and 
then carrying them up and on to the next pole with the 
use of only one cross arm, they are said to save nearly 
half the material and construction cost of the double cross 
arming necessary with pin type insulators. 


Two-Position Headlight Switch 


The Central Electric Company, Chicago, has developed 
a new locomotive switch to meet the requirements of 
switch engines. With this switch it is possible to control 
the front and rear headlights independently. It is so 
designed that it can be mounted directly in front of the 
engineer, in which case the headlight control is in such 
a position that it can be operated with the least amount of 
trouble. 

The construction of this switch is such that the mechan- 
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ism and current carrying parts are entirely inclosed in a 
cast iron case with overhanging and flanged cover. The 
operating handle is securely riveted to a stud which oper- 
ates the switch mechanism and is held firmly in any one 
of the three positions; that is, full, off, or dim, by means 
of a steel ball and spring, which at the same time enables 
_ it to be moved easily into or out of these various positions. 
The current carrying parts are mounted on a heavy heat 


Switch for Controlling Front and Rear Switch Engine Headlights 
F Independently 


resisting insulated base. The movable contacts are made 
from spring temper phosphor bronze while the stationary 
contacts are rolled stock and no cast material is used for 
the current carrying parts. The rating of these parts is 
liberal and they should give long and satisfactory service. 
The switch is furnished either with or without resistance 
units as desired. A desirable feature of this switch is its 
compactness. The overall dimensions are: width 6% in., 
height 7 in., and depth 3% in. 


Power Driven Automatic Screw Driver 


The illustration shows a power-driven screw driver, so 
designed by Stansell Automatic Screw Driver Company, 
Seattle, Wash., that it can be used in all kinds of wood- 
drilling machines, electric or air-motors and also on drill 
presses. It can be used in all classes of woodwork from 
the plain rough to the finest finish without damage to the 
surface of the wood. 

The motor will run continually as the driver picks up 
the screws and releases them automatically at any set 


Running Fit. rRuaning Fit. 


STEMEs ~- CLTILTLEA pty 


A Screw Driver Which Automatically Stops When the Screw Has 
: » Been Driven to the Proper Depth 


depth. The motor switch is turned on, the driver placed 
over the screw and pushed down. 

The bit has a round shank where an adjustable drill- 
chuck is used on the motor, or is furnished with a num- 
ber of one taper shank when specified. The bit is made of 
special steel and fits into a dovetailed slot. It also holds 
the driver together. Tests made show that the bit will 
stand driving 2%4-in. screws into hardwood blocks with- 
out lead holes. 
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By the tension of the springs, the bit is forced to the 
bottom of the screw slot; at that time the clutch ends 
come together and hold until the screw is driven home. 
The device has a depth collar that can be easily adjusted 
to drive screws to a depth of 34-in.; the collar also holds 
the springs in position. 

The barrel answers two purposes. It covers all work- 
ing parts, leaving nothing exposed to catch the clothing 
or injure the operator and does not revolve while the 
screw is being driven; the end of the barrel is a guide for 
the screw-head. It is provided with a liner for small 
screws. 

The drivers are made in four sizes, No. 1, 11 in. long, 
takes screws from No. 20 down to No. 12; No. 2, 11 in. 
long, takes screws No. 12 and smaller; No. 3, 6 in. long, 
takes screws from No. 20 down to No. 12; No. 4, 6 in. 
long, takes screws No. 12 and smaller. 

Where the operator stands over his work, a driver 11 
in. long is furnished. For overhead work the 11-in. 
driver is furnished with an extension. 


Lighting Units for Train Sheds 


A new type of lighting unit used extensively 
for the illumination of train sheds at the . Chicago 
Union Station, possesses a number of unusual char- 
acteristics. The unit was developed by A. V. Boetter 
Manufacturing Company of Chicago. Its general appear- 
ance may be seen in the photograph which shows the light- 
ing fixture in the closed and open position. 

The diffusing bowl is made of ripple glass or monax 
glass and the unit is equipped with a 200 watt lamp with 
a standard socket or a 300 watt lamp with a mogul socket 
as desired. The main body of the lamp, that is the hood 


Train Shed Lighting Unit Used in Chicago Union Station 


and ring, is made either of major metal or aluminum de- 
pending upon the conditions under which the lamp is used. 
The studs and hinge hooks are made of monel metal or 
bronze. The gasket felt and bezel are flanged for the 
gasket and a felt gasket is used between the diffusing bowl 
and the bezel. 

The major metal used in the construction of these units 
is a newly invented metal which possesses a number of 
advantages over other metals frequently used for such 
purposes. Major metal may be manufactured with vary- 
ing degrees of hardness; it has high tension strength, 
malleability and ductility. Moreover, it is rust proof and 
does not corrode nor tarnish. 


The Strom Division of the Marlin-Rockwell Cor- 
poration has moved its Philadelphia office to 1211 Franklin 
Trust Building, 15th and Chestnut Sts. A. W. Wiese 
will continue as manager in that territory. 


The New York, New Haven & Hartford has ordered 
5 electric passenger locomotives and 3 electric switching 
locomotives from the Westinghouse Electric & Manufac- 
turing Company and the Baldwin Locomotive Works. 


The Interstate Commerce Commission has post- 
poned the effective date of its second train control order 
(January 14, 1924), in the cases of the St. Louis-San 
Francisco and the Central of New Jersey, to July 18. 


The General Electric Company has announced its 
definite decision to purchase a site for a manufacturing 
establishment in the city of St. Louis. The tract selected 
comprises about 155 acres of which all but 11 acres is 
within the city limits. 

The Brotherhood of Locomotive Engineers, which 
attracted wide attention in 1923 by buying a substantial 
interest in the Empire Trust Company, New York, is now 
reported to have disposed of its holdings in that institu- 
tion. The reason given was a desire to concentrate its 
activities in its own financial enterprises. 


The control of J. H. Bunnell & Company, 32 Park 
Place, New York City, has been purchased by J. J. Raf- 
tery and J. G. Dougherty. The Bunnell Company was 
founded in 1879 and has established a reputation in the 
manufacture of high grade telegraph apparatus. Plans 
for enlarging the manufacturing end of the business as 
well as for the further development of the jobbing end 
are being worked out. 


Orders received by the General Electric Company 
for the year ending December 31, 1925, amounted to 
$302,513,380, according to an announcement by Gerard 
Swope, president of the company. Compared with $283,- 
107,697 for the year 1924, this was an increase of seven 
per cent. For the three months ending December 31, 1925, 
orders totalled $78,636,669, compared with $80,009,978 


for the same quarter of 1924, a decrease of two per cent. 


Twenty-two baggage cars filled) with silk, which 
arrived in New York City from Japan on January 13, 
were said to contain 10,000 bales valued at ten million 
dollars. This silk—two train-loads—was carried from 
Seattle, Wash., to New York City in 86 hours, and all 
the way from Yokahama to New York in 15 days. The 
movement was over the Chicago, Milwaukee & St. Paul 
and the New York Central. 


Progress in Electrification of Austrian Railways 


Electrification of the Austrian Federal Railways is 
progressing in proportion to the release of funds from 
the balance of the League of Nations credits set aside 
for investment purposes according to Commerce Reports. 


In addition to the 56 electric locomotives ordered last 
year, the greater number of which are already in opera- 
tion, 50 additional locomotives have been ordered, de- 
livery to be made progressively until the end of 1927. 
The new type of locomotive is stronger than the former, 
which was adapted for an axle load of 14.5 tons; the new 


type is adapted to a weight of 16 tons. Heavier types, 


_ with an axle load of 18 tons, may not be introduced at 


present, as the roadbed of the Austrian railways is un- 
able to support such heavy weights. 


It is planned to reinforce the principal portions of the 
main lines at a future date, more especially the line 
Vienna-Salzburg, in order to permit the use of a heavier 
type of locomotive. Orders for the work have been dis- 
tributed among the four leading electrical manufacturers. 


Atlantic City Exhibits 


The Railway Supply Manufacturers’ Association, 
through the office of Secretary-Treasurer J. D. Conway 
at Pittsburgh, has sent out its official circular No. 1, dated 
January 9, 1926. This includes a diagram of the exhibit 
space, with information as to the requirements for mem- 
bership in the association and how to make application for 
exhibit space. 

In addition to the exhibits on the Million Dollar Pier,. 
there will be the usual track exhibits. Arrangements have 
also been made for the erection of a special new building 
directly opposite the Million Dollar Pier for machine tool 
exhibits. The building will be 400 ft. long by 50 ft.. 
wide, with a center aisle. What was formerly Machinery 
Hall on the Million Dollar Pier will hereafter be knowr 
as Assembly Hall and will be utilized for miscellaneous: 
exhibits. 
D. Conway, secretary-treasurer, 1841 Oliver Building, 
Pittsburgh, Pa. 


Moffat Tunnel Leased 


A contract for the rental of the Moffat railroad tunnel’ 
has been entered into by the Denver & Salt Lake which: 
provides for a lease for the next 50 years at an annual 
rental sufficient to retire and pay interest on two-thirds 
of the tunnel bonds. The contract, based on the present 
outstanding tunnel bonds, aggregating $9,220,000, ob- 
ligates the railroad to a supplementary payment of $1,000,- 
000 if additional expenditures are necessary to complete 
the project. The original contract will run for fifty years 
and will cover the 46-year period during which the bonds: 


will be retired, with a provision that the railroad may. 


have an option for an additional 49 years at the close of 
the first 50 years. 

Under the contract, the railroad will be liable for pay- 
ments amounting to $345,900 a year for the first 16 years; 


. payments ranging from $536,740 to $329,660 during the- 
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Information may be secured by addressing J. 
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February, 1926 


following 20 years, and payments ranging from $266,- 
166 to $187,416 for the next ten years. 

The contract will be effective and payments due as 
soon as the tunnel is completed which will probably be 
on January 1, 1927, and not later than January 1, 1928, 
under the terms of the contract. In addition to the annual 
payments for interest and retirement of two-thirds of 
the tunnel bonded debt, including two-thirds of the annual 
maintenance charge of $18,000, the railroad will be re- 
quired under the contract to keep the tunnel in repair 
and to insure all inflammable parts of the structure at 
full value for protection of the district. Under the terms 
of the contract the rentals on the tunnel are made a part 
of the operating charge of the railroad. 

The Denver & Salt Lake Railway will be incorporated 
to take over the Denver & Salt Lake Railroad which is 
now in receivership. W. R. Freeman, receiver, will con- 
tinue as president. Articles of incorporation have already 
been filed. 


Mexican Train Bandits Kill Fifty Passengers 


Approximately. 50 passengers on a Guadalajara-Mexico 
City train were killed on January 9 by bandits who held 
up the train in the State of Michoacan. The bandits 
boarded the train at a way station, locked the doors of 
the cars and systematically knifed or shot the train crew 
and passengers, robbing them as they proceeded. Several 
cars of the train were set fire to and burned so that the 
exact number of victims cannot be definitely known. After 
having robbed the passengers the bandits uncoupled the 
locomotive and express cars and ran them down the track 
several miles where these cars were looted. Troops were 
dispatched to pursue the bandits as soon as their depreda- 
tions were made known and a number were apprehended 
and summarily executed. 


Electrification Progress in South Africa 


There has been considerable delay in completing the 
electrification of the Pietermaritzburg-Glencoe Junction 
section of the Natal main line of the South African Rail- 
ways, and the cost has exceeded the estimate by about 
£1,000,000, according to the Times (London) Trade 
Supplement. The electrification of this section is, how- 
ever, now almost finished, and the whole length of 174 
miles is expected to be under electrical operation next 
March. 

Experience on the open section of the electrified line 
has shown that there has been a great increase in train 
loads and a large reduction in running time compared 
with steam operation. Formerly a steam train with a 
load of 780 tons downwards occupied 14 to 15 hours 
on the round trip between Glencoe and Ladysmith. 
Since electric operation was adopted two round trips are 
made in ten hours, the down loads hauled amounting 
to 3,280 tons. Electric locomotives haul freight trains 
from Estcourt to the Stockton tunnel at a speed of 23 
miles an hour, whereas the speed maintained by steam 
engines did not exceed eight or nine miles an hour. The 
time occupied by a steam-hauled train of 780 tons in 
ascending the 1.25 per cent grade from Waschbank to 
Wessels Nek was 35 minutes. Electrical operation 
enables trains of 1,640 tons to be hauled over this sec- 
tion in 13 minutes. An aggregate traffic of 27,000 tons 
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a day has been moved over the single Natal track by 
electric locomotives. 

Electrification of 65 miles of track in the Cape 
peninsula has been begun, and electric trains should be 
running over the Cape suburban system in 18 months or 
two years. When the Cape scheme has been completed 
the South African Railways will have 240 track miles 
of electrified lines. 


New Haven to Operate Hartford-New Haven Buses 


The New England Transportation Company, the bus 
subsidiary of the New York, New Haven & Hartford, has 
been granted a permit by the Connecticut Public Utilities 
Commission to operate buses between New Haven, Conn., 
and Hartford (approximately 37 miles). 

This route parallels one of the company’s main railway 
routes and it is understood that the bus service will make 
possible the elimination of a number of train stops. The 
area served is densely populated. An independent bus 
operator sought a permit for the same route but the ap- 
plication was denied. 

Other permits in Connecticut granted at the same time 
are Hartford to Broad Brook (express only)—15 miles— 
and Hartford to Suffield—17 miles. These lines will 
supplant or augment motor rail car service. Operations 
were begun on all the routes recently authorized, except 
that between Hartford and Waterbury, on January 17. 
Operations on this last named route has been postponed 
pending an appeal to the courts by an interurban electric 
line serving the territory. 


The Effect of the Diesel Electric Locomotive on 
Heavy Electrification 


The Metropolitan sections of the American Institute of 
Electrical Engineers, the American Society of Civil En- 
gineers, the American Society of Mechanical Engineers 
and the American Institute of Mining and Metallurgical 
Engineers will hold a joint meeting in the Engineering 
Societies” building, 33 West. Thirty-ninth street, New 
York, at 8 p. m. on February 18, to consider “The Effect 
of the Diesel-Electric Locomotive on Heavy Electrifica- 
tion.” The principal speaker will be C. H. Stein, as- 
sistant to the senior vice-president of the Central of New 
Jersey; Hart Cooke of the McIntosh & Seymour Cor- 
poration, and N. W. Storer of the Westinghouse Electric 
Company. 


Four Appointments in International General 
Electric Company 


A. S. Durant, formerly manager of the department of 
the Americas, has been made a vice-president of the 
International General Electric Company, in charge of 
commercial relations and with headquarters in New York 
City. James C. Ryan, formerly sales manager of the 
department of the Far East, has been appointed general 
sales manager with responsibility for all sales. of ap- 
paratus and supplies. E. A. Baldwin, formerly manager 
of the department of Europe, has been appointed manager 
of the Schenectady office, with general supervision of 
the Schenectady office and responsibility for engineering 
and contract relations. W. J. Edmonds, comptroller: of . 
the company with headquarters in New York, in addition 
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to his former duties now has executive direction of the 
activities, with the exception of sales effort, of the In- 
ternational foreign sales companies. 


Okonite Opens Branch at Seattle 


. Another office has been opened on the Pacific Coast 

by The Okonite Company also The Okonite-Callender 
Cable Co., Inc., in the Hoge Building, Corner Second 
Avenue and Cherry Street, Seattle, Wash. This new 
office, in connection with the branches already established 
at San Francisco and Los Angeles, places Okonite pro- 
ducts and service within the immediate reach of buyers 
all along the Coast. 


Personals 


G. E. Brown, general foreman electrician, Northern 
Pacific Railway Company, resigned on January 15 to 
accept a position with the Westinghouse Electric & 
Manufacturing Company, as salesman, transportation de- 
partment with headquarters at 2303 North East Kennedy 
Street, Minneapolis, Minnesota. Mr. Brown succeeded 
R. F. Castner, who has been appointed manager of the 
Westinghouse branch at DesMoines, Iowa. 


Herbert S. Balliet, assistant terminal manager of 
the Grand Central Terminal, New York City, and signal 
engineer of the Electric division of the New York Central, 
has. been promoted to 
engineer of train con- 
trol for all New York 
Central lines, report- 
ing to assistant vice- 
president C. C. Paul- 
ding, of the law de- 
partment. Mr. Balliet 
has been for several 
years secretary of the 
New York Central 
Lines Automatic Train 
Control Committee, a 
body consisting of the 
six signal engineers of 
the principal roads in 
the New York Cen- 
tral System. He was 
born at Neffsville, Pa., 
on February 26, 1868, and entered railway service in 
1883, as a telegraph operator. He served as station agent 
and train dispatcher; as operator and later in special ser- 
vice for the Western Union Telegraph Company and for 
a time as operator for the United Press Association. In 
1893, he entered railroad service on the Lehigh Valley, 
and successively for 12 years was batteryman, maintainer, 
foreman, supervisor and assistant signal engineer. Since 
March, 1905, he has been at the Grand Central Terminal, 
New York, first as engineer of maintenance of ways and 
later as assistant terminal manager. He has been signal 
engineer of the Electric division since May 1, 1907. Mr. 


H. S. Balliet 
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Balliet is secretary of the Signal section of the American | 


Railway Association, which office he has held since 1917. 
He has been active in the work of this section, and its 
predecessor, the Railway Signal Association, since its 
earliest years, and was president of the association in 


_cable for electric pur- 


Voll 17 Now2 


1910. He was a member of the automatic train control 


committee established by the United States Railroad Ad- 


ministration (1919). 


E. W. McCord has been appointed general foreman 
electrician for the Northern Pacific succeeding G. E. 
Brown resigned. Mr. McCord entered the services of the 
Northern Pacific in May, 1925, and since that time has 
served in various capacities in the mechanical and elec- 
trical departments. 


William K. Vanderpoel, general superintendent of 
distribution of the electrical department of the Public 
Service Electric & Gas Company, New Jersey, has re- 
signed to become vice- 
president and execu- 
tive engineer of the 
Okonite Company and 
the Okonite-Callender 
Cable Company, Inc., 
makers of wire and 


poses, with factories at 
Paterson and Passaic, 


N. :J., -and- :general 
offices in New York 
City... Mr: . Vander- 


poel went to the Pub- 
lic Service Company 
in 1907 as_ superin- 
tendent of distribu- 
tion for the Newark 


: : W. K. Vanderpoel 
district, and on Janu- \ 
ary 1, 1916, he was made general superintendent of di- 


tribution. During the ten .years that he was in charge 
there was a large expansion in business and equipment ; 
more than 500 miles of transmission lines were added and 
over 13,000 additional miles of wire strung and the work 
of changing the distribution lines from two to three phase 
was carried forward until it is now nearing completion. 
Mr. Vanderpoel has for a long time been identified with 
the American Institute of Electrical Engineers and the 
National Electric Light Association. In the latter organi- 
zation he is at present vice-chairman of the National Tech- 
nical committee, was chairman of the Overhead Systems 
committee in 1920 and 1921 and has at various times 
served as chairman or member of other important com- 
mittees. His work in connection with wood preservative 
methods, as embodied in the reports for 1910 and 1911 of 
the committee cn the Preservative Treatment of Poles and 
Cross Arms, of which he was chairman, constituted a valu- 
able contribution to the industry. Mr. Vanderpoel is a 
manager of the American Institute of Electrical Engineers, 
and has served or is serving on a number of the com- 
mittees of that association. Prior to entering the Public 
Service organization, he was engaged in mining in South 
America. He has had telephone engineering experience 
in this country and Cuba and for a time served as assistant 
purchasing agent of the Florida East Coast. 


Trade Publications 


Curtis Steam Turbine Generators is the title of a 44- 
page, illustrated bulletin issued by the General Electric 
Company, Schenectady, N. Y., in which are shown a large 
number of photographs of actual installations. 
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A new system for classifying electric locomotives, called 
the “Standard” system, is proposed in an article else- 
where in this issue. It has the ad- 


Electric vantage of simplicity and permits 
Locomotive certain designations which are not 
Classification possible with the Whyte system now 


in general use. For example, an 
“0-4-0” locomotive under the new system is classified by 
the single letter ““B” and a “2—4+4—24244—2” 
locomotive is designated by the symbol “2 (1—B+B 
—1l1).” The new system also provides for special cases 
when guiding and driving wheels are included in the 
same wheelbase. ‘Manufacturers of electric locomotives 
in this country have tentatively accepted the new system 
and it is used quite commonly in Europe. Unlike the 
adoption of the metric system of measurement, which 
would require the changing of many jigs, dies, etc., the 
proposed locomotive classification system requires only 
that records, text books and magazines adopt a separate 
designation for electric locomotives. This depends on 
the willingness of those who use the records and maga- 
zines, to use it, and on the persistence of the manufac- 
turers in exploiting it. There are apparently good rea- 
sons for the introduction of the system and if the 
manufacturers use it consistently in their literature, it is 
not at all unlikely that the “Standard” system for elec- 
tric locomotive classification will in time receive general 
recognition, 


It is common knowledge among those whose duty it is te 
install lighting systems that the voltage rating of the 
lamps should correspond with the 


Labels voltage of the circuit on which 
; for they are used. Incandescent lamps 
Reflectors are rated for a given light output, 


when operated at the voltage indi- 
cated on the label. If the lamp is burned at a higher 
voltage, a short life will result; if operated at a lower 
voltage, it will not give the proper amount of light. Fur- 
thermore, if the lamp used in a given reflector is not the 
right size, it is highly probable that the light distribution 
from that unit will be poor and the lamp itself may be 
exposed so as to cause objectionable glare. 

The man who plans and installs the lighting system 
for any building or group of buildings almost never has 
anything to do with its maintenance. Furthermore, the 
installer is seldom in a position to inspect the system 
periodically or to insist on its proper maintenance. 

The user of the light wants good light, but does not 
always know the best way to get it and after shopmen 


have shifted lights about for sake of convenience (one 
reflector is robbed so that light may be had at some other 
location without delay) there is no longer any record 
of what size or what voltage lamp is required. The sim- 
ple expedient of labelling the reflector when it 1s installed 
will probably be of material assistance in keeping the unit 
fitted with a lamp of the right size. In cases where there 
is a variation of voltage in different locations on the 
same property, it might also be advisable to include the 
voltage rating on the reflector label. 


Under certain conditions the flushing of batteries is a 
job that takes considerable time to accomplish. For 
example, in large yards where cars 


Wanted— that require flushing may be located 
An almost anywhere, it is no small task 
Inventor to carry sufficient water to flush any 


appreciable number of cells. This 
is particularly true in yards where there are no runways 
for operating any device mounted upon wheels. 

The matter is still further aggravated by the fact that 
the opening for flushing some batteries is very small. In 
some cases as much as five gallons of water are required 
to flush a single set of batteries and it is obvious that a 
great deal of time is consumed in doing this work. 

There is urgent need for some of our inventive geniuses 
to get busy and devise some plan and apparatus for 
flushing batteries quickly under adverse conditions. It 
is simple enough when every facility is available; it is 
difficult when the work is surrounded by many obstacles. 


The question of whether power should be generated or 


‘purchased is one which comes up every time it 1s 
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necessary to build a new power plant 


Extraction or enlarge an old one. The large 
Type power generating units in central sta- 
Turbines tions can generate power at a lesser 


cost than is possible in small plants 
and if power is purchased the railroad has less plant to 
maintain and is not burdened with the added capital cost 
of power generating equipment. At one time air com- 
pressors were all steam driven, but now many are elec- 
trically driven and this creates an increased demand for 
electric power. 

At all railroad shops, however, there is a demand for 
steam. It is used for blowing-up engines, for heating 
and for a variety of other purposes. Power plant boiler 
pressure is usually in the neighborhood of 200 Ib. and 
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much of the steam used is supplied through a reducing 
valve. This means that superheat representing a con- 
siderable amount of mechanical energy is lost. 

Consideration of all demands for steam will frequently 
show that a steam turbine can be used in the place of a 
reducing valve and that by this means a large amount of 
electrical energy can be developed with little loss to the 
value of the steam as used at the lower pressures. Recent 
developments in extraction or bleeder type turbines have 
increased the desirability of using steam in this way. These 
turbines are now available in a variety of forms with dif- 
ferent kinds of regulating apparatus, and the result of 
this development is that there has recently been a con- 
siderable increase in the sale of small turbines in the in- 
dustrial field. Railroad and industrial requirements differ 
but they are fundamentally the same. 

Extracting steam from several stages of a turbine in- 
troduces an involved problem in thermodynamics, but the 
data is available for the asking and when there is need 
for building a new power house or for getting more out of 
one that is overtaxed, the possibilities of the extraction 
type turbine will probably be worthy of investigation. 


During February an association called the Railway Elec- 
tricians Educational Association was organized. It is 
made up of electricians employed by 
the Pullman Company and all the 


inmate railroad companies operating in 
Associations Minneapolis and St. Paul. The ob- 
ject of the Association is educational 

only; any questions regarding personal grievance or 


personal working conditions are not to be considered by 
the Association. Any electrician, electrician apprentice 
or electrician helper employed by a railroad company or 
the Pullman Company is eligible for membership. The 
subjects handled will consist primarily of open discussions 
on troubles and their remedies and of the report of com- 
mittees previously assigned to investigate some particular 
subject. Social functions will be included in the activities 
of the Association. Regular dues are nominal, being only 
15 cents per month for helpers and 25 cents per month for 
electricians. 

Such organizations as this constitute a valuable asset 
both to the member and to the railroad he is working for. 
During the past few years the electrical industry has 
progressed more rapidly than any other. With a few 
exceptions, however, the use of electrical equipment on the 
railroads has not kept pace with the development which 


has been made in the industrial field. Expansion of elec- | 


trical work on the railroads is practically certain to follow 
that in other fields. Education in several forms will be 
one of the most important factors in fostering this devel- 
opment. It assists a man to do his everyday work easily 
and well, it provides him with an insight into other things 
going on around him and it places ae in a position to 
show others how things can be done better electrically than 
any other way. 

The function of such organizations as the Railway Elec- 
tricians Education Association is education and the pur- 
pose of this magazine is also education. The Railway 
Electrical Engineer will therefore, be glad to give 
publicity to the activities of such associations and to assist 
in every way possible in helping them to meet with the 
success which they deserve. 
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The various types of train control apparatus which have 
been installed by the railroads are now being weighed in 
the balance and the factors which 
govern acceptance or rejection will 
be principally performance, first cost 
and maintenance costs. 

A statement of the cost of install- 
ing train stop or train control appears for the time in the 
six final inspection reports issued by the Interstate Com- 
merce Commission recently with respect to installations 


Train Control 
Maintenance 
Costs 


on the Southern Pacific, the Galveston, Harrisburg & San 


Antonio, the St. Louis-San Francisco, the Norfolk & 
Western, the Great Northern and the Chicago, Burlington 
& Quincy. This new practice of the Commission in 
including an accurate and unbiased detailed statement of 
these costs in its reports will be of decided value to the 
various railroads that are interested in knowing what the 
different types of train stop or train control actually cost 
under the various methods of construction and applica- 
tion used on different roads. When a number of such re- 
ports are available it will be possible to determine on a 
definite basis the relative merits of the different types of 
equipment available and also to determine if a certain 
volume of. traffic will justify the more complete systems 
including speed control. 

Performance and first cost, however, should not be the 
only factors governing the choice of an installation. Main- 
tenance. and operating charges are equally important and 
it is to be hoped that such information will soon be avail- 
able concerning all types of equipment for those whose ex- 
perience has been limited to one or two types. 


The railroads of the south are rapidly developing and in- 
creasing their facilities. There are few roads, if any, 
that have not under contemplation or 
The Awakening actually under construction some 
of the definite building and construction 
South program. —. 
Double tracking of lines for tae 
dreds of miles is being undertaken in some localities. 
Automatic signaling installations as well as numerous 
interlocking plants are being put into service at points 
where such equipment was decidedly scarce a few years 
ago. There is hardly an engine terminal of any size or a 
group of shops where larger repairs are made to locomo- 
tives that some increase in facilities is not either planned 
or in progress. One of the greatest underlying reasons 
for this development of the south is the continual extension 
of hydro-power transmission lines, which is gradually 
spreading a network over a large part of the southern 
states. Almost unlimited power is available at very at- 
tractive rates and with labor plentiful, it is not surprising 
that many industries are moving down from the north to 
locate where manufacturing conditions are more favorable. 
The railroads are naturally benefited by such migration 
and are preparing to take care of increased traffic which 
has already materialized in some sections and is certain to 
increase in others. New roundhouses, machine shops, 
yards and repair shops are springing up on every hand to 
take care of increased business which is bound to come. 
Electrical repair facilities on many of the railroads are 
being gradually increased, and one road which operates 
exclusively in southern territory has recently been author- 
ized to convert every shop on its line to electric operation. 


pa 
h 3 


Turbo-Generator Mounted on Locomotive 


| Suburban Coach Lighting on the B. & M. 


Turbo-Generator Mounted on Boiler Top Furnishes Lighting 


Current for Locomotive and Train 


By P. J. Callahan 
Supervisor of Car and Locomotive Electric Lighting, Boston & Maine R. R. 


i an effort to provide a satisfactory and economical: 


lighting installation for suburban service, the Boston 
__ & Maine has placed in service two trains of 11 and & 
cars, equipped for what is now known as locomotivé 
ae lighting. © : 
This installation was decided on, after a very thorough 


Line Connector Between 


Showing Method of Suspending Train 
Cars 


investigation of all lighting systems, and to date the re- 
sults obtained have been very satisfactory. 

The equipment consists of a Pyle National 7% kw. 
turbo-generator, mounted on the locomotive, and this gen- 


erator supplies current for the locomotive lights, as well 
as for coaches which may be connected to the locomotive. 


Locomotive 


, The turbo-generator is mounted on the boiler, directly 
in front of cab, on fireman’s side. It is mounted parallel 
with the boiler, sufficient clearance being allowed, between 
turbo and cab, to permit of the easy removal of armature. 


, The conduit and wiring installation has been made as 
simple as possible, consideration, however, being given 
to the fact that the installation must be rugged, in order 
to withstand the excessive vibration with which it must 
contend. 


Since to a great extent, the successful operation of this 
equipment is dependent upon the train crew, it is essential 
that every effort be made to make the operation of 
switches, etc., as simple as possible. In line with this 
thought, there has been installed a “safety switch” in the 
locomotive cab, which controls the train circuit. This 
switch is mounted on the back-board, sufficiently close to 
engineer’s side as to be entirely accessible to him. 

The wiring is arranged as follows: from the generator, 
a pair of flexible 4/0 wires are carried to the safety 
switch in the cab, through a 2% in. conduit. From the 
load side of switch, two pair of 4/0 wires are carried, 
one pair returning through safety switch’ box to front 
end of locomotive, terminating in a train line plug, which 
in turn is housed in a train line receptacle, mounted on 
a bracket on the front end, to the left of center line. This 
receptacle is not connected to the locomotive wiring, but 
is used as a protective housing for the plug, which would 
otherwise be exposed to contact with the locomotive. 
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From the generator to the front end, the wires are car- 
ried in 2 in. conduit. 

From the safety switch box in cab, two 4/0 wires are 
carried in 2 in. conduit to a train line receptacle beneath 
the engineer’s seat, on the outside. From this receptacle 
connection is made with tender, by means of a train line 
plug, which is attached to a pair of 4/0 wires extending 
to rear of tender, where a construction exists similar to 
that on the front end. All conduits are rigidly attached 
to the locomotive. 

As far as the locomotive is concerned, the turbo-gen- 
erator maintenance costs are not greatly increased over 
the smaller type of turbo-generators intended for locomo- 
tive lighting only. 

If the conduit and wiring are properly installed, no 
great trouble should be experienced. — 

As the number of cars per train was bound to average 
eight or more, it was considered advisable to use 4/0 
wire, in order to hold the voltage drop at a minimum. 
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form a Safety Co. No, 19281 vestibule fixture is installed, 
equipped with a 25-watt lamp. 

The conduit and wiring consists of a 21% in. conduit 
carrying three 4/0 flexible wires, from a train line recep- 
tacle on one end of car, to another receptacle on the other 
end. 

Where the conduit enters roof to the train line recep- 


Method of Installing Connection Between Cab and Tender 


tacle, the conduit is bent to the roof curvature, and ex- 
tends inside for a distance of approximately one foot. 
Where the conduit enters roof, copper flashing is used 
to prevent leaking. 


Method of Mounting Bracket for Housing Receptacle on Front of 
Locomotive—Used Only When Connector Is Not in Use 


It is essential that special attention be given to the 
mounting of the turbo-generator. The brackets must be 
rigidly attached to boiler, and the turbo-generator securely 
fastened to brackets. It is also important that turbo be 
mounted absolutely level on brackets. Failure to observe 
these conditions will result in the loss of ball-bearings, 
and through this loss serious damage will occur to arma- 
ture and field windings. 


Coaches 


The coach installation has been made as simple as 
possible. On the other hand, every effort has been made 
to provide adequate light at the lowest possible cost, con- 
sistent with good practice. 

In line with this plan, 6 center fixtures have been in- 
stalled, which are distributed equally. These fixtures are 
Safety Co.’s No. 19287, and are equipped with a No. 
18676 shade, and a 50-watt type C lamp. On each plat- 


At the saloon end of the car roof, a T Condulet is in- 


Inside of Coach Showing General ‘Lighting Arrangement 


serted in conduit line, from which a 34 in. conduit ex- 
tends through roof of car to saloon, carrying a pair of 
No. 12 flexible wires to cut-out. box. 

From the cut-out box, these wires are carried in two- 
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wire “Wire Mold” to the fixtures. Wire-mold has been 
used on account of the ease of application, low first cost, 
and its general appearance. 

The train line connectors are held in position by a 
spring about 12 in. in length, one end of which is con- 
nected to a ring attached to the center of train line con- 
nector, and the other end of which is connected to a hook 
on car roof. é 

This arrangement permits of the passengers passing 
from car to car, without striking their heads against 
cable, and also allows for the swing of cars when passing 
over curves. 

The cost of maintenance of the coaches is also very 
small, being confined almost wholly to lamps. With the 


Showing Bracket for Mounting Housing Receptacle on Rear of 
Locomotive 


regulation obtained from the turbo-generator, exception- 
ally long lamp life is obtained. | 

It has been found necessary to overhaul the train-line 
receptacles about once a year. As the covers are open 
practically all the time, a quantity of dirt is blown into 
receptacles, which, if allowed to remain, will cause serious 
damage to receptacle, and also result in a failure. 

To date the service obtained from this installation has 
been all that could be desired. Considerable favorable 
comment has been received from the passengers, which 
has led to the belief that efforts to provide a satisfac- 
tory lighting have been successful. 

In connection with this installation, an auxiliary battery 
was installed, consisting of 54 Edison A-4 cells. Arrange- 
ments were made for charging this battery from the 
turbo-generator. To care for this charging, a 64-volt 
train lighting automatic switch was installed in the loco- 
motive cab, on the generator side of safety switch. 

On account of the battery voltage on charge, it was 
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charge same in parallel. A 
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necessary to divide battery into two equal parts, and 
four-pole, double-throw 
switch, together with necessary resistance units, were ap- 
plied to a small panel which was located in a convenient 
place in car. 

This installation has worked out very satisfactorily, but 
it is not felt, however, that the battery is absolutely neces- 
sary, inasmuch as the possibility of failure of turbo-gen- 
erator is so remote. 


Automatic Chicken Feeding Device 
Becomes Electric Hammer 


ler peculiar pranks which fate plays in the develop- 

ment of new apparatus is aptly illustrated by the 
development of a new electric hammer working on the 
principle of the electric-magnetic coil and its attraction 
for an iron core. The hammer is the direct result of an 
attempt, during spare moments, to invest an automatic 
electric dispenser of feed 
for a flock of chickens, 
when the question of car- 
ing for them arose in plan- 
ning a vacation. 

The inventor of the new 
hammer is Carl Stanley 
Weyandt, vice-president 
of the National Electric 
Manufacturing Company 
of Pittsburgh, Pa. With 
a friend, he had conceived 
the idea of making an 
automatic feeder regulated 
by an ordinary kitchen 
clock which, at regular in- 
tervals, would supply the 
chickens with a definite 
amount of grain. A part 
of the apparatus was an 
ordinary magnetic coil. 
One evening, when this 
was attached to the electric 
circuit and the two men were observing the pull this coil 
exerted on a nail acting as a core, the nail came flying 


Syntron Electric Hammer 


_ through and hit the top of the work bench. 


The result was that thoughts of vacation and automatic 
chicken feeders were forgotten, and within a short time 
the idea of the nail and the electro-magnet had been con- 
verted into the Syntron electric hammer. This hammer 
operates on ordinary 60-cycle electric circuits, and strikes 
3600 blows per minute on the shank of any tool inserted 
into the bit. In contrast to the usual motor-driven ham- 
mer, the new device has only one moving part—the piston, 
which is drawn back and then hurled forward through 
a bronze barrel by magnetic force. 

The syntron hammer is used for drilling holes in con- 
crete, brick or stone, for smoothing stone or concrete 
surfaces, for bush hammering, cutting, channeling, etc. 
When used with a star drill, the hammer is rated to drill 
concrete to a depth of three inches per minute. It is 
manufactured by the National Electric Manufacturing 
Company of Pittsburgh, Pa., and is distributed in all 
countries outside the United States by the Westinghouse 
Electric International Company. 


The Future of the Diesel-Electric Locomotive 


A Discussion of the Effect This Type of Motive Power 
May Have on Heavy Electric Traction 


"313 HE Effect of the Diesel-Electric Locomotive 

on Heavy Electrification” was the subject for 
me o a meeting of the New York sections of the 
four founder engineering societies held in New York on 
February 18. The speakers, however, did not adhere 
rigidly to the subject and the steam locomctive and all 
kinds of traffic conditions were considered. 


A Railroad Man’s Attitude 


‘The first speaker was C. A. Stein, assistant to the gen- 
eral manager, Central Railroad of New Jersey. He said 
that he considered the principal fault of the present steam 
locomotive was that it was encumbered with too many 
appliances, too many things to get out of order and put 
the locomotive in the shop. Train control, he said, aggra- 
vates this situation. Mr. Stein stated that he has hoped 
for years that some form of self-contained unit would be 
produced which would avoid the high investment cost of 
electrification. He believes the Diesel-electric locomotive 
may have a wonderful future and stated that it was his 
personal belief that the Central Railroad of New Jersey 
would never be electrified. His principal objection to elec- 
trification was that it is difficult to handle traffic with 
electric locomotives on one line,.when there are many 
points of interchange with other roads. 

In concluding his remarks he outlined the following 
advantages of Diesel locomotive: It is a self-contained 
unit. No heavy investment is required to meet peak traffic 
demands. A change from steam to Diesel power can be 
made gradually. The Diesel engine introduces no danger 
from third rail or overhead wires. No power house or 
distribution system is required. The Diesel engine has 
a greater thermal efficiency than any other prime mover. 
The mechanics for maintaining a Diesel locomotive do not 
need to be as highly skilled as those required for an 
electrification system. 


‘Place for Diesel, Steam and Electric Locomotives 


The second speaker was Hart Cooke, McIntosh- 
Seymour Corporation, Auburn, N. Y. Mr. Cooke outlined 
a method for determining from traffic conditions what 
type of motive power is most desirable. In doing this he 
assumed that Diesel locomotives can be obtained in any 
capacity and that the relative values of weight, cost and 
availability, etc., are as shown in Table 1. Curves in Fig. 
1 were included in these calculations, but as pointed out 
later in the discussion the curve for the Diesel-electric 
locomotive is that for a much heavier unit than either the 
steam or electric locomotive. 


TaBLeE 1 
Locomotive Steam  Diesel-electric Electric 
Tractive il flortaenire aie itince ai See curve See curve See curve 
Weicht ipertapeciar ibis culeletieic sists 100 
Costi per ApihiSe «cine cuceieds 100 300 to 400 300 to 600 
Fuel) Cost! per bps. 3). celiac cee os 100 30 37 
Time in useful service.......... 100 200 225 


With the above as a premise Mr. Cooke proceeded as 
follows : 

“We will now look into the requirements of some classes 
of railway service. In cities where the traffic congestion 
has become very great, it has been found best, where the 


traffic justifies the expense to put these rapid transit rail- 
ways underground. 

“From the fact that the traffic is heavy enough to justify 
the expense of putting the rails underground, only very 
heavy traffic need be considered. 

“Also from the nature of the service a great many stops 
are required. This means, to maintain a schedule that the 
public would appreciate, the accelerations at starting must 
be the maximum that can be used without discomfort to 
the passengers. This requires tremendous power capacity 
for a train with the minimum weights carried by the train. 

“From the fact that these railways are entirely under- 
ground and from the nature of the traffic, the trains and 
stations will be crowded with passengers ; therefore, it is 
very important that no objectionable gases ‘or excess heat - 
be present. m 

“From the nature of the traffic, ite maximum power 
requirements are only for short periods of acceleration and 
there, will be a relatively large number of trains per mile 
road and a large power requirement mile road. 

“Let us now see how the various ty es of power work 
out for these conditions. To save time we will eliminate 
the steam locomotiyes as these would be too objectionable 
on account of the smoke and gas. 

“For Diesel-electric locomotives the tractive effort curve 
is suitable for the high accelerations required. The weight 
of the locomotive, however, added ‘to the train would 
increase the power necessary to give the desired accelera- 
tions. While the exhaust from the Diesel-electric locomo- 
tive would only be about one-eighth as much as from a 
steam locomotive, in dense subway traffic this would be 
objectionable. On account of the maximum power being 
required for only short intervals, the average power output 
would be low while the investment in locomotives based 
on the maximum power would be very high. 

“For full electrification the tractive effort curve is the 
best that could be had for maximum accelerations. The 
weight, especially if the motors are put on the passenger 
car trucks, are minimum so as to get maximum accelera- 
tion with the minimum of power. There is no gas, and 
the minimum amount of heat is liberated in the subway. 
Because of maximum power only being required for accel- 
eration, the effect of the diversification factor makes the 
capital cost of providing an electric power station a mini- 
mum, and the high traffic density per mile of road will 
reduce the relative cost of transmission lines and third rail. 
The fuel cost on account of the power being generated in 
an efficient power house will be low. Taking these things 
all together, and balancing the operating results against 
the capital investment necessary, it will be found that the 
relative results will be about as follows: 

“Tf a Diesel-electric locomotive is used the weight of 
the train would be increased say 30 per cent, which would 
require approximately 30 per cent more power to give a 
certain desired acceleration, and the relative cost of the 
locomotive would be 1.30 * 300 = 390. 

“Tf motors are used on the trucks, the weight of the 
train will only be increased, say, 10 per cent and the rela- 
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tive cost of this electric arrangement would be 1.10 « 300 
= 330. The diversification factor might reduce the size 
and cost of the power house say one-third, which would 
reduce the total capital cost for electrification by, say, one- 
half of this amount or one-sixth, this would work out 
five-sixths of 330 = 275, which indicates that the capital 
cost would be less for electrification with this dense traffic. 

“For fuel costs, this would be 1.3 &K 30 — 39 for the 
Diesel and 1.1 & 37 — 40.7 for electrification. The differ- 
ence of these figures is only 1.7, which would be too 
small an item to justify the increased capital cost for the 
Diesel electric shown. Therefore, full electrification gives 
the very best possible arrangement in every way for this 
particular service.” 

_ Mr. Cooke then proceeded by the same method to con- 
sider heavy suburban service, heavy main line traffic, light 
main line traffic, long branch line service, short branch 
line service and switching. From the figures obtained in 
each case he drew the following conclusion: 

“To sum up, for very light traffic, the freight and 
through passenger traffic can best be handled by the steam 
locomotive, and the local passenger traffic by rail cars to 
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1—Tractive Force—Speed Characteristics of Steam, 
and Diesel-Electric Locomotives 


Fig. Electric 


keep the capital expenditure to a minimum, the traffic not 
being enough so the savings in the operation of Diesel- 
electric or full electrification would justify the increased 
capital cost. 

“As traffic increases, changed conditions should be care- 
fully analyzed to see where the steam locomotive should be 
supplemented by Diesel-electric, the Diesel-elctric making 
the best showing where it can operate the most miles per 
day. This is along the same lines as grade reduction, 
curve elimination and permanent bridges for the road 
itself. 

“The capital cost for full electrification is variable and 
becomes less as the traffic density increases. It isa rugged 
arrangement and can give lots of service at a low fuel cost 
and for heavy traffic, as can be seen by the figures given, 
the capital costs are reduced to an amount which the fuel 
saving justifies. 

“Diesel-electric has this difference from full electrifica- 
tion, that the investment can be made gradually and the 
benefits obtained at once. 


_ chines, with all of their rugged characteristics. 
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“All of the above shows that the three kinds of motive 
power are supplementary: For light traffic.—steam. For 
heavier traffic——Diesel-electric, and for very dense traffic, 
—full electrification.” 


Diesel Locomotive Limitations and Possibilities 


Norman W. Storer, general engineer, Westinghouse 
Electric & Manufacturing Company, the third speaker, 
presented a paper describing the characteristics of Diesel- 
electric locomotives, laying particular stress on the electri- 
cal equipment and outlining its possibilities and limitations 
on the basis of these characteristics. An abstract of the 
paper follows: 


The Transmission System 


The great problem after the engine itself, is the trans- 
mission of the energy developed by the engine to the driv- 
ing wheels. Various methods have been tried; the direct 
mechanical connection is more or less satisfactory for very 
small outputs; the hydraulic with a little larger capacity ; 
and a combination of these two is being exploited in 
Europe, but the fact that practically everyone in this 
country who is working on a locomotive to be operated 
with Diesel engine is using the electric system of trans- 
mission, indicates that there are serious limitations to the 
mechanical and hydraulic systems and that the great su- 
periority of the electric is generally accepted. 


Similarity of Diesel-Electric to Motor Generator Type 
Electric Locomotives 


The Diesel-electric locomotive is similar in its charac- 
teristics, performance and equipment to the motor-genera- 
tor type of a. c. locomotive which has been recently de- 
veloped. The motor generator type locomotive takes 
power from a single phase trolley and utilizes a synchron- 
ous motor to drive a direct current generator which gen- 
erates the current for the driving motors. The Diesel- 
electric substitutes the engine with its auxiliaries for the 
synchronous motor, transformer and all other parts of 
the equipment pertaining to them. The equipment from 
and including the direct current generator to the motors 
is or may be practically the same. Speed regulation is 
by voltage control of the generator in both cases. The 
motors for both are low voltage, direct current series ma- 
The main 
difference between the Diesel-electric and the motor-gen- 
erator type lies in the fact that the output of the Diesel 
engine is limited to a very definite value which may be 
carried for long periods while the synchronous motor 
with the same continuous rating, has a great power house 
back of it and may carry very heavy overloads for short 
periods. The Diesel-electric in this respect has almost the 
same limitation as the steam locomotive. Its horsepower 
capacity is limited. It can exert the same maximum 
tractive effort as the all-electric because of the motor 
drive, but only at very low speeds. 


Desirable Features of the Electrical Equipment 


On a Diesel-electric locomotive, the generator and mo- 
tors must be considered as a unit in calculating the output 
of the locomotive. The most important features of the 
electrical equipment are: 

1. The ability to utilize the full capacity of the en- 
gine at whatever train speed it is needed or desired. 

2. A high efficiency so as to transmit the maximum 
amount of energy from the engine to the wheels. 
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3. Simplicity of controls» 

4. Light weight. 

What are the characteristics of the electrical equipment 
that will best utilize the engine capacity? Voltage control 
of the generator has already been mentioned as giving the 
maximum flexibility for control of speed and tractive 
effort. This, however, is operative only up to the normal 
voltage of the generator and ‘over most of the range while 
overloading the motors and generator. Over-voltages are 
sometimes secured by forcing the generator field. Where 
the voltage is limited as is necessarily the case with a 
generator designed for a definite voltage, further speed 
control may be secured by weakening the fields of the 
motors and there is no reason why a very considerable 
range of speed cannot be covered in this way. 

It may be said that there will be serious difficulties from 
commutation of the motor at weak fields and high speeds. 
This might be serious with motors taking current from 
a trolley with all its fluctuations and surges in voltage but 
it is much less serious where the power plant goes with 
the motors. Special care must of course be taken to se- 
cure the best adjustment of the commutating field for 
high speeds. This is purely a matter of good design. It 
must be remembered that neither generator nor motor is 
over-loaded while operating with weak fields on the 
motors. 

Series parallel control is advantageous in some classes 
of service. A locomotive which is ordinarily used for 
road service will operate more efficiently «at low speeds 
if the motors are connected two in series. It is the prac- 
tice with some gas-electric and Diesel-electric cars, and 
locomotives also, to start the train with motors in series 
and change to parallel after gaining some speed. This, 
however, either requires a complete cutting off of power 
during the transition or a more complicated control sys- 
tem. While the series parallel connection is useful, it is 
desirable to avoid it if possible. The advantage of series 
operation lies in the greater efficiency at heavy loads on 
‘ account of the decreased generator current. 


Efficiency 


It can readily be seen that the efficiency of the electrical 
equipment is of the utmost importance, not simply on 
account of the fuel consumption but because the higher 
the efficiency the greater will be the energy of the locomo- 
tive available at the wheels. Every effort should be made 
to make it as high as possible. The electrical equipment, 
when properly designed, will have an excellent all-day effi- 
ciency. 

Simplicity 

With all of the complications of the Diesel engine and 
its auxiliaries to contend with, it is all the more neces- 
sary to have a simple electrical control system and it is 
fortunate that there are a number of ways to secure this 
feature. The one most commonly used provides an auto- 
matic control of the generator voltage which limits the 
output of the generator to the capacity of the engine so 
that the engine is in no danger of being stalled. This is 
usually combined with engine speed control. It is very 
desirable with the Diesel engine to keep the speed as low 
as possible for the output that is required, as low speed 
means lower maintenance, and especially lower consump- 
tion of lubricating oil, which is usually one of the most 
expensive items of operation. It is fortunate that this 
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idea of variable engine speed combines very readily with 
a good control system for the electrical equipment. 


Auxiliaries 


The auxiliaries on a Diesel-electric locomotive are like 
the auxiliaries on other kinds of locomotives—very 1m- 
portant and very annoying. The Diesel engine requires 
pumps for water circulation and for lubrication. It re- 
quires air filters and radiators with a thorough ventilating 
system for cooling the engine. There must of course, be 
ample capacity of air compressors for the brakes and 
control and these are preferably driven electrically, either: 
from the main generator or from an auxiliary supply sys- 
tem. Means must be provided for starting the engine and 
this is a matter of the greatest importance since if the 
engine cannot be started, it is useless. It is usually 
started by compressed air, a pressure of from 200 to 500 
pounds being necessary. In some cases the engine is 
started by current from a storage battery using the gen- 
erator as a motor. Of course, a comparatively small 
amount of control equipment for the electrical apparatus 
will be necessary but the sum total of the auxiliary equip- 
ment amounts to quite a large proportion. The last but 
by no means not least requirement is a good supply of 
fuel, oil and water. 


Weight 


Diesel locomotives that have been built thus far range 
in weight per hp. from 207 Ib., which was practically the 
first locomotive built, to 400 lb. The largest locomotive 
built in this country to date is the 1,000 hp. Diesel-elec- 
tric built by the Baldwin Locomotive Works, with elec- 
trical equipment manufactured by the Westinghouse 
Electric & Manufacturing Company. This weighs 275 
Ib. per hp. It is probable that it will be some time before 
locomotives weighing less than 200 Ib. per hp. can be 
built regularly with Diesel-electric equipments. The en- 
gine itself varies tremendously in weight, depending very 
largely on the builders and the type of engine adopted. 
Engines weighing 50 to 75 Ib. per hp. are more or less 
common. There are now builders in the field who manu- 
facture Diesel engines for locomotive use, weighing 16 Ib. 
per hp. for a 340 hp. engine. Such an engine has been 
built by the Beardmore Company in Great Britain and 
two of them are operating on articulated cars in Canada 
on the Canadian National Railways. 

The fact that the engine itself weighs only 16 lb. or 
less does not of course cover the entire situation. Sixteen 
pounds out of 200 is not a very large proportion. When 
the auxiliaries required by the engine and the mechanical 
parts of the locomotive necessary to house and carry an 
engine of large capacity are includéd, together with fuel 
and water and the electrical equipment, it means a sum 


total that is far beyond what would ordinarily be thought 


necessary. As a matter of fact, the weights are pyra- 
mided. The Diesel engine pyramids weight very rapidly, 
due to its large dimensions which require space in the cab, 
and a firm foundation for the alignment of the engine and 
generator. 


Therefore, when I give 200 lb. per hp. as the low limit 
for the Diesel- electric locomotive, I give a figure which 
has never yet been attained and which will require all of 
the ingenuity and refinements available to secure it. For 
the present, it is much safer to figure on a weight of 250 
to 300 pounds. 
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The Field of the Diesel-electric 


Now, what is the field of the Diesel-electric locomotive ? 
Is it going to displace all of the steam locomotives and 
eliminate the electric from further consideration? It is 
quite unnecessary for anyone in the steam or electric loco- 
motive business to be alarmed at this time. Samuel M. 
Vauclain has said that much time will elapse and many 
millions of dollars be expended to develop the Diesel- 
electric locomotive to a point where it will figure to any 
great extent in transportation service. Mr. Vauclain is 
probably right so far as trunk line service is concerned, 
but the Diesel-electric locomotive undoubtedly will have 
a definite field in transportation circles. The first and 
probably the most important field will be on branch lines 
of railroads in service such as the Canadian National 
Railways are handling with their Diesel-electric cars. 
Switching is another field which is a most desirable place 
for Diesel-electric. The ordinary steam switchers used 
around buildings are a great nuisance on account of the 
noise, smoke, and dirt which they disseminate. They are 
also expensive to maintain. The Diesel-electric eliminates 
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Fig. 2—Tractive Force—Speed Characteristics of Two Diesel- 

Electric Locomotives Being Built for the New York Central and 

Similar Curves for the Steam Locomotives Which Will Be Replaced 
by the Diesel-Electrics 


a great part of the nuisance, is alle to stay on the job for 
many hours at a time and probaly will require little main- 
tenance when it is taken to the round house. These fea- 
tures, together with the flexibility of the electric transmis- 
sion and the fuel economy make a most desirable suc- 
cessor to the steam locomotive. It is preferable in some 
situations in large cities to the electric switcher, since it 
eliminates the necessity for the overhead wires or third rail 
which are extremely difficult to apply in and around build- 
ings and represent a high investment from which little 
return is possible. 

The Diesel-electric will probably find a certain field in 
main line service, especially for slow speed freight haul- 
age, where the weight per hp. is no particular disadvan- 
tage. It will be particularly useful in this respect on 
branch lines where the traffic is comparatively light. Fur- 
ther than this, no one can speak with any degree of cer- 
tainty at this time. There may be local conditions where 
the fuel economy of the Diesel-electric alone will make it 
economical for operation on long runs, even with high 
speeds, but in general it is not probable that it will be 
used to any extent for other than slow speed traffic for 
some years to come. 
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There is one point concerning it which cannot be too 
often emphasized :—its use does not eliminate the funda- 
mental limitation of the steam locomotive, namely, that its 
power is limited to the amount that can be generated on 
the locomotive itself, while the electric always has all 
the power it can utilize. 


Electrification 


Electrification will go forward in terminals and on the 
railways having heavy traffic where the investment in 
overhead lines om substations does not represent a con- 
siderable part of the cost of electrification. The Diesel- 
electric‘and the straight electric locomotive will move side 
by side in improving the transportation of the railways 
of the world. The steam locomotive will still roll along 
for many years as it has advantages which are hard to 
overcome. It must be understood, however, that the steam 
locomotive is not the simple machine it once was. The 
improvements which have so greatly increased its capacity 
and efficiency have made it a very complicated machine 
and one which is most difficult to maintain. These are the 
reasons which will ultimately compel the retirement of a 
large part of them in favor either of the all-electric, the 
Diesel-electric or some other independent type of loca- 
motive. 


Discussion 


The discussion was opened by E. B. Katte, chief en- 
gineer, electric traction, New York Central. Mr. Katte 
said, “The most promising field for the Diesel locomotive 
is in switching service in non-electrified yards, or between 
yards operated under different systems of electrification. 
Also on railroads with relatively infrequent service, or on 
branch lines where the traffic is not heavy enough to pro- 
vide an operating saving sufficiently large to cover the in- 
creased fixed charges on the cost of electrification. To 
successfully compete in either of these fields the Diesel 
locomotive must operate practically noiselessly and smoke- 
lessly ; the economy in operation must at least equal that 
of the electric locomotive and the first cost must be less 
than the combined cost of the electric locomotive and the 
working conductors.” 

He said further that tests of Diesel-electric locomo- 
tives made on the New York Central show that a locomo- 
tive larger than 300 hp. is needed. We would like, he 
said, to have a 1,000 hp. locomotive weighing 100 tons. 
In concluding his discussion he described two Diesel- 
electric locomotives now being built for the New York 
Central and showed speed tractive power curves for these 
and the steam locomotives they will replace. One will be 
a 750 hp. freight locomotive with a maximum speed of 
40 m.p..h. weighing 256,000 Ib. The other will be an 
800 hp. passenger locomotive with a maximum speed of 
60 m.p.h. weighing 296,000 Ib. The type E-le steam 
freight locomotive weighs 157,100 lb. and the type C 
steam passenger locomotive weighs 160,000 Ib. The ten- 
der in each case weighs 108,000 lb. loaded. 

W: B. Potter, chief engineer, railway department, Gen- 
eral Electric Company, spoke of Diesel-electric locomo- 
tives as a unit form of electrification and said he believed 
the Diesel-electric would favorably effect ultimate electri- 
fication. 

Sidney Withington, electrical engineer, New York, New 
Haven and Hartford, pointed out the fact that the Diesel- 
electric locomotive is very young while the steam locomo- 
tive is 100 years old and the electric 30 years old. He 
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stated that his experience showed that the reliability of 
electric motive power is greater than steam in spite of 
the fact that it must rely upon the integrity of the power 
plant. The shopmen’s strike in 1922, he said, also dem- 
onstrated that electric locomotives could be maintained by 
unskilled men. The same, he said, is probably also true 
of Diesel-electric locomotives. He spoke also of the need 
for a standard system for electrification and in response 
to a statement by a previous speaker said that the danger 
of an electrified system can be overcome by education. 

To show how unlikely it is that the Diesel-electric loco- 
motive will replace the electric for heavy service he cited 
the case of the Virginian on which road two locomotives 
apply 20,000 hp. to a train on starting. The total cost 
of Diesel-electric locomotives for large power require- 
ments, he said, would be twice that for straight electric. 
He stated also that oil costs may change the status of the 
Diesel locomotive. He considers the Diesel-electric loco- 
motive particularly suitable for wrecking train service as 
it is ready to go at any time without getting up steam 
and can travel under a dead wire. 

W. S. Murray, consulting engineer, concluded the dis- 
cussion by saying that the mechanical effort to move a 
train by any means is the same and there is no need to fear 
that electrification will be supplanted by the ‘Diesel-electric 
locomotive. 


Diesel-Electric Tugboats for the New 
York Central 


‘Two Diesel-electric tugboats for operation in New 

York harbor have been ordered by the New York 
Central and will probably be put in operation this sum- 
mer. Factors influencing this decision were economy, 
simplification and ease of control and other advantages 
attendant upon the use of electricity. The boats will be 
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built by the Staten Island Shipbuilding Company at Staten 
Island and were designed by J. W. Millard & Brother, 
naval architects, New York. The complete electrical 
equipment will be supplied by the General Electric Com- 
pany. 

Each boat will be 108 ft. long with a maximum width 
of 26 ft. The Diesel engines and electric generators will 
be located amidships, while the propulsion motor will be 
installed aft and will be direct connected to the propeller 
shaft. The fuel oil storage tank will be located forward. 

Power for driving the generators will be furnished 
by two Diesel engines on each boat, one set built by the 
Ingersoll-Rand Company, and the other by the McIntosh 
& Seymour Corporation, Auburn, N. Y. Each engine 
will be a six-cylinder machine operating on a four-stroke 
cycle, rated 400 brake horsepower. The Ingersoll-Rand 
engine will run at a speed of 265 r. p. m. and the Mc- 
Intosh & Seymour engine at 300 r. p. m. Each Diesel 
engine will be direct connected to a General Electric 
direct current generator rated 270 kilowatts and 240 volts. 
The propelling motor for each boat will be a 650-horse- 
power, 115/145 r. p. m., 480-volt direct current motor 
of the shunt wound, double armature type. This motor, 
when connected in series with the two main generators, 


‘will be capable of delivering 650 shaft horsepower to the 


propeller shaft at any speed from 115 to 145 r. p. m. 
In addition to the main generators, each boat will be 
equipped with two auxiliary generators, each rated 30 
kilowatts, for furnishing power for excitation, lighting 
and for operating auxiliaries. These generators will be 
mounted on a shaft extension of the main generators. 

One of the features of the boats will be a 75-horsepower 
fire pump on each, to be electrically driven, power being 
supplied by either of the main generators. Control of 
the boats will be from the pilot house and will be of the 
Ward-Leonard type. 
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Car Lighting at the Kansas City Terminal 


System of Recording Time and Materials Used in Maintaining Various 
Equipments Is a Great Aid in Accounting 


By W. J. 


Chief Electrician, Kansas 


HE handling of the maintenance and repair of the 
electric train lighting equipment at a joint terminal, 
in a satisfactory manner, as regards the continuity 

of good service, and the rendition of such service at a 
minimum cost, is a service of no mean importance to both 
the managements of the railroads and the traveling pub- 
lic, and one which is worthy of considerable thought and 
mention. 

The majority of passenger train cars today 1s equipped 
with straight electric light systems, i. e., no gas or other 
auxiliary system, except candles, to depend on for light, 
should the primary system fail to function properly. 

Car lighting at the Kanas City Terminal is similar to 
that at any other terminal, insofar as the handling of 
these details is concerned, but the fact that practically 


Dawson 
City Terminal Ry. Co. 


every type of train lighting equipment that was ever de- 
veloped is operating into this terminal, and that each of 
our tenant lines has standard practices of its own, neces- 
sitates an organization for handling the work and methods 
of accounting that differ in many respects to those of 
trunk line terminals, or yards, where the equipment of 
one road only is serviced. 

Tweive trunk-line railroads operate approximately two 
hundred and twenty-five trains daily, which arrive and 
depart from the Kansas City Terminal Union Station.- 

All trains of the following nine railroads are serviced 
entirely by our forces in two coach yards, of fifty-three 
tracks, located one-quarter mile west of the Union Sta- 
tion: Chicago, Burlington & Quincy; Chicago, Rock 
Island & Pacific; Chicago Great Western; Chicago & 
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Alton; Missouri Pacific; Missouri-Kansas-Texas; Kansas 
City Southern; Union Pacific; Wabash. 

The railroads using the Union Station, but not the 
coach yard facilities, and to whom emergency electrical 
protection is extended on out-bound and passing trains 
are: Atchison, Topeka & Santa Fe; Chicago, Milwaukee 
& St. Paul; St. Louis-San Fransisco. 

A car lighting force of eight-hour shifts is maintained 
to handle an average of two hundred and fifty electrical 
departures daily, and the Terminal Company organization 
has often been compared to that of a garage servicing 
railroad trains, instead of automobiles. 

The trains are taken charge of immediately upon ar- 
rival at the Union Station by Terminal Company forces 
and as soon as the passengers and crews are detrained 
they are handled out of the Union Station by Terminal 
Company engines and crews, turned on the “loop” and 
piloted into the coach yards. 

The electrical equipments are then tested and necessary 
repairs or adjustments extended, according to the re- 
quirements and standard practices of the respective 
owners. A series of routine tests and inspections is made, 
regardless of whether the owners require adjustments or 
repairs. This is done for the benefit of record. 

The entire electrical force is kept posted, at all times, 
on the requirements, or standard practices, of the various 
tenant railroads and also on changes as are requested 
from time to time by the owners. By so doing, we have 
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no ‘specialists’ on the equipment of any one railroad. 
This condition is especially advantageous on Sundays and 
days of short help, in that the force is “flexible” and en- 
ables the supervisor to use his men to advantage on any 
of the trains with the knowledge that his men are equally 
as good on head-end turbo-generators as on axle genera- 
tors, or as familiar with regulator inspection and repairs, 
as battery flushing or charging. Of course, our force 
is organized along lines of regular “runs,” but in no 
instance do we have a man who is familiar with the re- 
quirements of only one class of equipment. 


The battery men are the first to inspect the cars. The 
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light load is switched on and the battery is inspected 
for flushing, leaky cells, bad connectors, specific gravity 
reading, and all visible evidence of defects. The voltage 
readings of battery and light are taken at the distribution 
panel by use of a model 280, double range, O-8/0-80, 
portable voltmeter. Should this inspection reveal read- 
ings out of step, or indicate the necessity of a charge, 
or an individual cell voltage reading, flushing, or other 
repairs, this information is left in the electric locker for 
the benefit of the electrician making inspection of the 
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Passenger Car Repairs—Electrical 
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Lights Fail 

Height of Acid 

Volts Light 
Dyn. Brea. 
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Tr. Conn. Receim, 

Lamps B. O 

Cond. on Departure 
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Description und Material Applied 


Appar. Working. 
Sp. Grav. 


HEAD END OR AXLE CAR Cietnekes 
LIGHTING Belt. 


Dynamo 


Dyn. Susp. 
Turbine 


This class of service includes all labor 
and material necessary to maintain in Marnns: Nissan 
good operating condition any of the per- rae 
manently attached electrical features or 
appliances, such as: 
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Cér wiring and conduits 

Dynamo bolts 

Dynamces (except cleaning, lubricating] 

Suspensions “ ig! <. 

Elect. fans “ ne a 

Armature and axle pulleys 

Regulators 

Switchboards 

Electric bells 

Electric light fixtures and sockets 

Heat control devices 

Train line connectors, rings and recep- 
tacles 

Clearing carbons, contacts and recep- 
facles 

Cleaning brushes and commutators 

M. & G. Inspection 

ESS Be s 

Ete. 


Fig. 2.—The Form Shown at the Right Measures 3 in. by 73% 

in. and is Printed With Black Letters on White Paper—These 

Forms are Made into Pads the Cover of Which Bearing Instruc- 
tions, is Shown at the Left 


balance of the equipment, and the work is turned over 
to another battery charging and repair man for com- 
pletion. 

Incidental to the above inspection, the battery com- 
partments are closely watched for an unusual accumula- 
tion of dirt or sulphate. A clean compartment, a battery 
well blocked to prevent shifting of the trays in the com- 
partments, cells with solution at proper level to prevent 
slushing out while on the road, and vent caps properly 
placed, are considered very important features in our 
routine of battery maintenance. A lamp and socket are 
used in connection with a suitable funnel when flushing 
to indicate when distilled water has been added to the 
proper level. 

The storage battery and the personnel of the organiza- 
tion held responsible for its maintenance can truly be 
termed “the heart of the electrical car-lighting system,” 
and the service to the traveling public is in direct propor- 
tion to the standards at which these are maintained. 

The generator and regulator men are the next to make 
inspection of their respective features of the equipments. 
Should the battery and voltage readings, as left by the 
battery inspector, indicate below normal, immediate check 
is made to ascertain the cause and steps are taken to 
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correct any irregularity found to exist. These men are 
drilled to look upon light failures with disdain and through 
careful inspection and maintenance of detail prevent their 
actual happening. “A stitch in time saves nine,’ and 
complaints and correspondence are thus reduced to a 
minimum. 

The generator belts are slackened each trip and the 
machines are given the “motor and generator” tests. 
While these tests are being made, the commutator and 
brushes are checked for wear and unhealthy sparking. 
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This class of service includes all labor 
and material necessary to replace the con- 
sumable portions of the electrical equip- 
ment, supplies for protection of operation 
and such other items as: 


Electric light bulbs 
Fuses 
Supplies (except train connectors and 
rings) 
Tools in supply lockers 
Shades or reflectors 
Cleaning dynamos and switchboards 
Oil and Waste 
Cleaning and lubricating fans 
“ “ “ deren 
suspensions 


“ “ 


Adv. signs, cords, etc. 

Putting up and taking down connectors 
Turning off lights 

Starting head end dynamos 

Testing and setting regulators, 

Etc. ; 


Fig. 3—This Form is Same Size as Fig. 2—It is Printed on Yellow 
Paper and is Made in Pads With Cover as Shown 


The pole-changer and connections are inspected, and the 
bearings are checked for wear and unusual noises, or 
knocks. The ball bearing grease dates are closely checked 
and the bearings greased according to requirements of 
the owners. The dynamo leads from the terminal points 
are kept taped and shellaced, and each lead is allowed 
to swing independent: of the others. This practice 
eliminates the possibility of a broken lead caused by the 
short lead sustaining all strains. 

The dynamo suspensions are carefully inspected for 
worn or defective parts and the supporting pins and 
bushings are lubricated at frequent inspections. The pul- 
leys are checked for proper crown and alignment, and 
the belt is inspected at the fasteners for cracking and 
brake rigging clearance. Should more belt clearance be 
needed, or should the steam drip shields be missing, or 
defective, the electrician fills in a Bad Order card, Fig. 
1 and hands it to the supervisor, who, in turn, hands it 
to the proper repair man for correction. On the reverse 
side of this form, the mechanic completing the repair 
makes entry of time and material consumed. These 
forms are filed in support of the bill rendered the tenant 
road. The electrician makes suitable notation on his re- 
ports, as explained later. The Safety Company belt 
fasteners are used in all cases where clearances will per- 
mit. 
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Upon inspection of the apparatus inside the car, par- 
ticular attention is given to the voltage loss beween the 
battery and lamps, and necessary repairs, or adjustments, 
in lamp regulators are made to bring this loss to a 
minimum. Lamp regulator “setting” is accomplished by 
making adjustments with the battery on charge at ap- 
proximately 38 volts. 

Moving parts on the regulators are carefully checked 
for excessive mechanical resistance, and all pins are kept 
clean and free from grit or gum. Oil is not used on 
these parts, thus preventing accumulation of dust, and 
no sand paper or emery cloth is used on the pins, which 
practice would tend to reduce their diameter and create 
an undesirable condition. 

The automatic switch is in reality an automatic re- 
closing circuit breaker with no-load and reverse current 
features, intended to function at the most critical moments 
during the cycles of equipment operation, and for which 
reason its mechanical and electrical operation cannot be 
checked too closely. By so doing, we reduce the number 
of burned carbon and copper contacts, as well as equip- 
ment failures. 

The fuse clips and contacts are likewise kept clean and 
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This class of service includes all labor 
and material necessary to replace the con- 
sumable portions of the storage battery, 
such as: 


Charging current 

Flushing 

Distilled water 

Acid 

Negative and positive groups 
Separators 

End and side liners 

Etc. 
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light and fuse failures, due to excessive heat, rather than 
overload, are minimized. 

The resistance units are heated to ascertain whether 
the circuits are closed and checked to see that the proper 
units are in circuit. The field carbons are inspected and 
cleaned every ten days or two weeks, and burned or pitted 
discs replaced. A record of cleaning dates is maintained. 

Where required, extra fuses are maintained in the 
electric lockers for protection of the equipments on the 
road, and beside the usual inspection of the lamps, fixtures 
and fans, a careful check is made of the train line con- 
nectors and receptacles to see that the fingers and contacts 
are clean and divider fingers in good condition. A train 
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line connector, when needed on the road is usually the 
last expedient and then aiid there is when it needs to be 
in a serviceable condition. Train lining equipment, 
maintained in good order, is considered to’ be cheap 
lighting insurance. 

In order that the various charges made for labor and 
material against the individual cars can be divided and 
grouped under the proper general headings of the Inter- 
state Commerce Commission’s classifications, Passenger 
Car Repairs, Account 317, and Train Supplies and Ex- 
penses, Account 402, a unique system of forms and reports 
has been adopted. This enables our accounting depart- 
ment to prepare and render the bills to our tenants for 
these various services in such manner as will enable the 
tenant road accounting departments to make the proper 
distribution of charges through their accounts. 

To simplify this handling as much as possible and 
furnish records for all concerned, four forms, printed 
on vari-colored paper, are used. Figs. 2, 3, 4, and 5 
show these forms, which are white, yellow, pink and 
green, respectively. The forms are printed in pads of one 
hundred sheets each, with instructions printed on the 
cover of each pad as to its respective use, also, as shown 
in Figs. 2, 3,4 and 5. By use of the different colors, we 
find it aids materially in familiarizing and guiding the 
electricians in making their reports, as well as assisting the 
accounting department in sorting and compiling the 
charges under the proper headings. 

These reports are made in triplicate by the electricians 
performing the inspection or repair, the original of which 
accompanies the bill to the tenant road in support of the 
charges made therein. One copy is furnished the elec- 
trical department of each road concerned for its use in 
checking performance of equipment and compiling neces- 
sary data and records. One copy is filed for record. 

A 4 in. by 8 in. card-index filing system is used, with 
an index card for individual cars in separate sections for 
the different roads. These reports are maintained in 
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the forms are made but the white form, Fig. 2 is always 
made out on each car inspected. Provision is made in 
the working of this report so that a complete record 
of the condition of the car equipment will be rendered 
by the inspector, whether the car is equipped with axle 
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This class of service includes all labor INSPECTION 
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good operating condition any of the per- 

manently attached electrical features or 

appliances, such as: 


REPAIRS 
INSPECTION Description and Material Applied 
Specific gravity readings 
Voltage reading. 

Inspection of general condition 


REPAIRS 


Service leads 

Lead or rubber jars 
Trays, handles, skids, etc. 
Connectors and bolts 
Covers and bushings 
Sealing compound 

Lead msulating boards © 
Space boards 

Changing batteries 
Battery box, floors and doors 
Cleaning and painting 
Acid resisting paint 
Binding posts 

Etc. 


Group No. 
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device, head-end or storage battery system. The yellow 
form, Fig. 3 accompanies the white form whenever any 
of the operating services are performed, as listed. 

The pink form, Fig. 4 is made by the battery men, 
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Fig. 6—This Form Measures 3% in. hy 84 in. It is Made up With Carbon Back so That Three Copies Can be Made at Once 


date or trip order for a period of one year, at the end 
of which period, they are bundled and marked for filing 
in the record department. 

It seldom happens that all four forms are made out 
for any one car. Quite frequently two and three of 


‘ 


covering services rendered, as listed also, and shaws com- 
plete record of charging rate, switchboard voltage and 
kilo-watt hours. The green form, Fig. 5 is likewise 
made out covering labor and material incidental to the 
maintenance of the batteries, as listed. 
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All items of material drawn from the storehouse are 
listed on these forms and the distribution of labor ex- 
pended is shown in the space provided. The total dis- 
tribution of each man’s time throughout these reports 
is checked to tally with the total time shown on his clock 
card, stamped at the beginning and end of his daily work- 
ing period. The payroll is made up from the clock 
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This form is printed in carbonized-back, fan-fold effect, 
and after the price is extended it is used by the Account- 
ing Department, the original of which accompanies the 
compiled bill, in support of the charges therein. 

All forms submitted the tenant roads are such that 
counter-bills against foreign line car owners can be ren- 
dered in accordance with A. R. A. Rules. 
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cards and the Terminal Company is reimbursed through 
bills rendered the tenant roads and supported by the job 
tickets. Each job and report is checked for correctness 
and approved by the supervisor. 

The requisition on storekeeper, Fig. 6, is made out 
covering items of material drawn and applied to the cars. 


Printed on White Paper 


Another feature of our system or records is, that in 
all cases, the initial record originates in the handwriting 
of the individual performing the services. 

Such items of material as can be purchased on the 
open market, at a figure lower or equal to that at which 
the railroads could furnish them, are so purchased. The 


Car Lighting Force, Kansas City Terminal—From Left to Right—Top Row— 


P. Brooks, L. Clark, W. O. Justice, F. E. 
White, Jas. Forster, F. B. Ford, J. R. Fulton—Bottom 


Bradley—Middle Row—W. J. Dawson, R. E. Leppert, J. C. Ramirez, G. Robinett, 
Row—F. W. Lehman, H. D. North, E. A. Clouse, L. Nicholson, 


Vv. R. Ayer, V. J. Nicholson, R. M. Johnson, O. Sargent, 
B. O. 


G. W. Waterman, 


R. R. Geddes, F. Stucker 
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storehouse stock is maintained much the same as on a 
trunk line railroad and all material applied to the cars 
is in accordance with the requirements or standard prac- 
tices of the car owners to whom it is. issued. 

Through close co-operation between the Store and 
Electrical Departments, the stock is kept at a working 
minimum, and slow moving or obselete items, are not 
allowed to accumulate. Thus, the amount of money tied 
up in this class of material, which is usually very expen- 
sive, is as low a figure as possible. 

Reclaimable scrap material. removed from the cars is 
returned to the owners, or credit is allowed, and only 
such items as armatures, batteries or other materials, 
peculiar to the equipment of the individual road, are req- 
uisitioned from the tenant lines for replacement of worn 
or defective parts. 

The steam turbines and generators on roads using the 
head-end system of lighting, are tested each trip during 
the lay-over period. Condition of the governors is checked 
for operation and load carrying capacity, and the bear- 
ings and oiling systems are carefully inspected for wear 
and to ascertain that the oil is circulating through the 
system freely and at the proper pressure. A small amount 
of oil is drawn from the bottom of the reservoirs to see 
that the oiling system has not filled with water from con- 
densation, leaving only small amount of oil on top. The 
oil is changed at regular intervals, per requirements of 
the owners. 

The steam piping and fittings are checked for leaks and 
asbestos lagging kept in repair. Necessary steps are 
taken to prevent losses through leaks and condensation. 

Fig. 7 shows the form made out by the electricians 
starting the dynamos at the Union Station at the time 
of turning the trains over to the train-electricians for han- 
dling on the road. These forms are filed as a matter of 
record. 


Pennsylvania to Build Eight Electric 
Locomotives 


S* electric passenger locomotives and two electric 
switching locomotives are to be built by the Pennsyl- 
vania. Contracts for the motive machinery, controls and 
other electrical equipment have been awarded to the West- 
inghouse Electric & Manufacturing Company. This 
equipment will be shipped to the Juniata shops of the 


One of the Pennsylvania Type L-5 Locomotives Used in 


. 


the New York Terminal. 
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Pennsylvania System at Altoona, where the entire group 
of eight locomotives are to be built. 

The six passenger locomotives with a continuous rating 
of 3730 horsepower each will be put into operation on the 
New York division hauling heavy passenger trains be- 
tween the Pennsylvania Terminal in New York City and 
Manhattan Transfer. These locomotives are in addition 
to two others of a similar type placed in service at Man- 
hattan Transfer in 1924. The locomotives were designed 
by the engineering staff of the motive power department, 
Pennsylvania Railroad, under the personal direction of its 
chief, J. T. Wallis. When delivered and ready for serv 
ice, each locomotive will weigh approximately 400,000 
pounds and will have a total length of 68 feet. The pas- 
senger locomotives have a 2-8-2 wheel arrangement with 
the so-called ‘‘Steeple” type cab construction. The motors 
are arranged two per jack shaft,.and are mounted out- 
side, and at either end, of the driving wheelbase. Each 
jack shaft serves two pairs of drivers, the latter of which 
are 80 in. in diameter. The connection between the motors 
and the jack shaft is by means of pinions and flexible 
gears. The gear ratio of the locomotive is designed so 
that it will permit of operation at a sustained speed of 
70 miles an hour. 

The two electrical switching locomotives aré of the so- 
called double-cab type for general yard work, of which 
quite a number already have been ordered. : 


The American Brown Boveri Electric Corporation 
has acquired two additional properties, namely the Rail- 
way & Industrial Engineering Company of Greensburg, 
Penn., and the Electric Development & Machine Co, of 
Holmesburg, Penn., near Philadelphia. These latest ac- 
quisitions will considerably amplify the present line of | 
American Brown Boveri electric products. In addition 
to the newly acquired properties, the corporation also. 
has in operation its plants at Camden, as well as those of 
the Condit Electric Manufacturing Company, Boston, the 
Scintilla Magneto Co., Sidney, N. Y., and the Maloney 
Electric Company, St. Louis. The newly acquired com- 
panies specialize in high tension switching and protective 
equipment for power companies. They will be operated 
as distinct units in the American Brown Boveri group and 
their production will supplement that of the other units 
of the corporation. 


The New Locomotives Will Be of This Type 


in, oe 


A “1—C+C—1” Express Passenger Locomotive of the Chilean. State Railways 


Electric Locomotive Classification 


New System Proposed Which is Simple and Does Not Have 
Limitations of the Whyte System 


By David C. Hershberger 


General Engineer, Westinghouse Electric & Manufacturing Company 


ie wheel and truck arrangement of an electric 
locomotive may be briefly indicated by a logical 

system of symbols, 
proper arrangement. 

It is desirable that such a system be so arranged that 
the classification information may be conveyed by either 
verbal or written means. This has been accomplished in 
steam locomotive practice by several systems, but the one 
most generally used by the American railroads is that 
originally proposed by F. M. Whyte.. 

The Whyte system has also been used for classifying 
the wheel arrangement of electric locomotives but has 
not proven satisfactory even. when applied in modified 
form. The classification of the wheel and truck arrange- 
ment of electric locomotives is not as feasible with this 
system as with a system, using numerals, letters and signs. 
This is brought about by the fact that with electric motors 
a wide range of flexibility in wheel arrangement as 
between drivers and ponies, or guiding wheels, is possible, 
that handicaps the Whyte system, which was designed 
primarily for steam locomotives in which there is a more 
or less fixed relation between cylinder location and 
driving wheels. ) 

One of the first mental acts performed by one viewing 
a locomotive or its photograph, is that of counting, the 
number of axles rather than the number of wheels. 
Therefore, the most simple method is that of designating 
the number of axles instead of the number of wheels, 
which eliminates the effort of considering two wheels per 
axle. The next feature considered is that of the number 
of driving axles as compared with the number of guid- 
ing and idle axles. In the Whyte system, numerals are 
used to represent both driving and non-driving axles 
which leaves more to the imagination than with a new 
“Standard System” using numerals for indicating non- 
driving axles and letters for driving axles. 


letters and numerals in 


The system here described is that tentatively accepted 
by the manufacturers of electric locomotives in the United 
States and is a modification of that used by continental 
European manufacturers. 

Starting at the front end of locomotives designed for 
single end operation or at either end of engines built for 
double end operation, the wheels and truck connections 
are designated in their consecutive order. The letters 
represent the driving axles, the numerals the guiding or 
carrying axles and the signs the absence or presence of 
connection between trucks, 

1. The number of adjacent driving axles (a) in a 
rigid wheelbase, or (b) on a truck, is represented by a 
letter selected according to its alphabetical order. Exam- 
ples: B—Two driving axles. C—Three driving axles, 
etc. 

2. The number of adjacent idle (non-driving) axles in 
a rigid wheelbase or a truck is represented by an arabic 
numeral. Example: 1—One idle axle. 2—Two idle 
axles, etc. 

3. Trucks having both driving and idle axles in the 
same rigid wheel-base are designated by a letter and a 
numeral placed together in proper order. Example: 1-A 
—Truck with one idle and one driving axle. 1-B—Truck 
with one idle and two driving axles. 

4. The connection’ between trucks or motive power 
units, constituting an articulated joint (a flexible con- 
nection through which propelling forces are transmitted 
to the drawbars) is indicated by a plus (+) sign. Ex- 
ample: B -+ B— Two trucks connected by an articulated 
joint. 

5. The separation between swivel type trucks is repre- 
sented by a minus (—) sign. Example: B — B — Loco- 
motive with two swivel type trucks. 

The separation between a rigid base of any group of 
main driving wheels and adjacent guiding or carrying 
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trucks not connected through an articulated joint is repre- 
sented by a minus (—) sign. Example: 1 — D — l,a 
locomotive with a guiding trttck at each end, and four 
driving axles in a rigid wheelbase in the center. 

When two or more motive power units with duplicate 
wheel arrangements are operated in multiple as a loco- 
motive, the number of units is indicated by a numeral 
preceding the regular classification of one unit put in 
parentheses. Example: 3 (1 — D— 1)—Three unit loco- 


PRECTRICAL 


ENGINEER Vol. 17, cNGaes 
No attempt has been made to indicate the number of 
cabs on any one motive power unit as this would compli- 
cate the system. Likewise the method of drive, whether 
side rod or individual motor drive, has been omitted for 
the sake of simplicity. The most simple system will find 
the most general use in the railroad field. ‘ 
The table includes only electric locomotives which have 
been constructed or are in course of construction. Many 
other possible arrangements of wheels and trucks could 
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TABLE I 
Evectric LocoMorivE CLASSIFICATION 


SYMBOL SYMBOL 

NO. WHEEL ARRANGEMENT WHYTE SYSTEM STANDARD SYSTEM 
1—OO 0— 4—0 B 

2—OOO 0— 6—0 G 

3—OOO0O0 0— &—0 : D 

4—O0000 0—10—0 E 

5—o0000 2— 4-2 (pes 

6—0000 2— 6—O isc 

7—o00O0O00 2— 6—2 a pe 
8000000 2— 8—2 {2D 
9—0O000000 2—10—2 (aT 

10—ooO0 Oo A= 42 pets) 
11—o0o0000 4— 6—2 Diet eae 
12—oo00000 4— 82 Dae 
13—oo0QOo0o0 4— 4-4 : 9 29 
14—oo000000 4— 6—4 Geer ght) 
15—oo000 000 4— 84 S2\ yas 
16—OO—OO 0—4— 4—0 B—B 
17—OO00—O0O0 0—6— 6—0 Cag 

18--O0 +00 O—4>- 4—0 B+B 

19—O0-+00 impossible—. B+1A 
20—o00+000 2—4+4 4-2 | ee Se ee 
21—o0000+ COo 2—4— 2+0—4—2 1+ B16 Bee 
22—O0O0 +000 0—6+- 6—0 CG “ 
23—0000 }OOOo 2—6-++ 6—2 1 CaO 
24000 00-++-00000 2—6— 2+2-—6—2 1 C-f-E ee 
25—OO000+0000 impossible— AC+GA 
26—0000-+000 4—4+ 42 2 Bape 
27—o0 00+O0000 4—41 4 4 2 Bak Rae 
28—000000-+-000000 4—6— 24+2—6—4 2—C= 1-4 ae 
29—00+00+00 0—4+ 444-0 B+B+B 
30—OO0—OO0-+00—OO 0—4— 444-40 B—B+B—B : 
31—0000-++00+00+O0000 4—4+4 4441444 2—B+B+1B4B 2 
32—000 +O0000+0000+000 2—4+ 8+8+4~2 I— B+) Dee? 
33—000-++-000-++-000-+000 2—44+ 4242-414 2 2(1=B-- BS 
340 00000-++000000 2—8—2+2—8—2 2(1—D—1) 

35—00 0000+000000-++-000000 2—8— 2+2-—8—242--8-2 3(1—D—1) 


motive with two guiding axles and four driving axles on 
each unit. 

This system indicates the following : 

1. Number and location of driving axles and driving 
trucks. 

2. Number and location of idle axles and guiding or 
carrying trucks. 

3. Whether driving, guiding or carrying trucks are of 
the swivel or articulated type. 

4. Number of idle and guiding axles in the same rigid 
wheel base. 

5. Motive power units per locomotive. 

Both the Whyte system and the Standard system of 
classification are given in Table I. It is clearly evident 
that as electric locomotives increase in size and length 
that the use of the Standard system becomes more 
advantageous. 

The use of the system employing numerals, only, is 
almost prohibitive when idle and driving or guiding and 
driving axles are included in the same wheelbase, as in 
items 19 and 25. The AC + CA type, item 25, employs 
a driving axle as a guiding axle, with all four axles in the 
same truck, but not in the same rigid wheelbase. A 
clear classification is impossible with the Whyte system. 


be given if desired. Inspection of the table reveals that 
practically all of the electric locomotives are designed for 
operation from either end whereas the steam locomotives 
are designed for normal operation in only one direction. 

The new system here described is equally well adapted 
to the classification of steam locomotive wheel arrange- 
ments. A system of classification which satisfied both 
classes of equipment might well be called the “Standard 
system” of locomotive classification, 

The classifications of wheel arrangements have not here- 
tofore indicated the application of a booster or auxiliary 
locomotive to trailing axles and tender trucks. These out- 
fits operate only part time in supplying tractive effort and 
therefore should not carry the same designation as for 
idle axles and main driving axles. The Whyte system 
would require modification to care for this feature where- 
as the standard system here described will provide for this 
designation by using minor letters to represent boosters 
on steam locomotives. Thus for a Pacific type locomotive 
having a booster on the trailing axle the designation 
would be 2-C-a. When two axles on the tender are 
equipped with a booster the standard system of wheel 
classification is easily applied, using the letter C to 
represent them. : 


Armature Testing Stand for the Repair Shop 


A Detailed Description of the Design and Operation of a 
Device for Testing Direct Current Armatures 


By Niels Hansen 


Assistant Foreman Electrician Southern Pacific Ry., Oakland, Cal. 


N armature testing stand for use in the electrical re- 
A pair shop is shown in the illustration. The oper- 

ator is holding the millivoltmeter leads on the 
commutator of a U. S. L. type M armature for a bar 
to bar drop test. Due to an oversight in taking the pic- 
ture, the brushes are shown in approximately a 90 degree 
position. The cables which supply the current from the 
test board to the brushes through the terminals A-A? are 
not connected up. 

This device, designed by the writer, has been in constant 
service over fite years and has proved itself to be a valu- 
able piece of apparatus. As its name implies, it is a 
device designed especially for the testing of train light- 
ing and headlight armatures varying in size from the 
small Pyle types K, E2 and C headlight armatures to the 
large 100 ampere, U. S. L. and Safety 4 kw. armatures. 
Any of the various defects that armatures fall heir to, 
such as shorts, opens, grounds or wrong connections, can 
be quickly located and the necessary repairs made. It 
only takes 2 or 3 minutes after placing an armature in 
the stand to make the necessary connections to the test 
board and start testing. The test board was described in 
the February, 1926, issue of the Railway Electrical 
Engineer. All meters, rheostats, cables, etc., are con- 
venient and only need to be plugged into circuit. There 
is no time lost fooling around with portable meters and 
rheostats or hunting for pieces of wire to make connec- 
tions with. 

There are several interesting features embodied in the 
design of this device both mechanical and electrical :— 
1. It is portable and equipped with double castors so 
it can be moved or turned around in any position in 
order to get the light from the window on the part of 
the armature desired. 

2. The supports for the armature consist of a pair of 
rollers at each end of the stand which can be seen in the 
illustration. The left hand pair are mounted on an iron 
support which can be moved in or out as desired to ac- 
commodate various lengths of armatures. This is also 
adjustable vertically so as to level an armature having a 
shaft with a different diameter on each end. These 
rollers enable the heaviest armatures to be turned with 
but very little effort while testing. 

3. The stand is well braced and rigid and is protected 
on top with a covering of 16 gauge galvanized iron. 
Iron rods with nuts on each end pass through the wide 
boards to prevent splitting and warping. 

4. The millivoltmeter is permanently mounted on a 
bracket in a convenient place as near the commutator of 
the armature under test as possible and inclined so it can 
be easily read. 

5. A small carbon pile rheostat is permanently con- 
nected up in series with the meter so that the readings 
can be adjusted to any value desired for comparative bar 
to bar tests. 
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6. The brush holders can be quickly adjusted to any 
position from 180 deg. apart on the small headlight arma- 
tures to a position where the brushes are 90 deg. apart 
on the commutators of the large 4 K.W. armatures. 

7. A third terminal B is provided on the right hand 
end of the stand between the two main terminals A-A 
which is connected to ground through the rollers and the 
shaft. By simply switching a cable from one of the 
terminals A-A’ to this terminal a current of any desired 
value can be sent through the ground of a grounded 
armature in order to make the defect manifest itself by 
the sputtering of an arc or by heating up and smoking. 


How the Stand Is Built 


The stand measures 4034 in. high from -the floor to 
the center of the stationary rollers on the right hand side 
or about 42 in. to the center of the shaft of a U. S. L. 
armature when resting on the rollers. It is 27 in. long 
and 24 in. wide at the bottom, the top being 12 in. wide. 
The two main side upright pieces are 214 in. x 6 in., the 
bottom pieces 2% in, x 3 in., the braces 134 in. x 2% in. 
and the top and right hand end 134 in. x 12 in. Oregon 
pine. The top of the stand or table is 32% in. above the 
floor. 

The rollers for supporting the armatures are made of 
machine steel. They are crowned 1/16 in., measuring 
234 in. diameter in the center, 144 in. thick with a bore 
of 7% in. So that the head of the roller shaft will not 
project beyond the inside surface of the rollers the latter 
are counterbored 5/16 in. deep by 1% in. diameter. The 
7 in, diameter shaft bolts are turned down to 5% in. 
and threaded leaving a square shoulder which when 
drawn up against the roller, supported with 5¢ in. nuts, 
allow the rollers to just turn freely. The two pair of 
rollers are each spaced 234 in. centers. 

The movable or left hand roller support D is made 
from 3/16 in. tank steel bent at right angles. A section’ 
of the vertical part is cut out and the vertical edges thus 
formed are made into two grooves by riveting pieces of 
1% in. by 1 in. band iron on each side so they project 
about 14 in. to form the grooves. Another piece of 3/16 
in. tank steel 3 in. by 6 in. upon which the pair of rollers 
are directly mounted slides up and down to these grooves. 
Riveted to this slide at the bottom in the center is a 
34 in. rod threaded the full length and passing through 
the threaded valve handle, the latter being used to raise 
or lower the slide. The rod is of sufficient length to per- 
mit the center of the rollers to be raised from 134 in. 
below to 1 in. above the centers of the right hand rollers. 
Support D can be moved from a position where the 
minimum distance between the rollers is 13 in. to a posi- 
tion where the maximum distance is 21 in. A piece of 
14-in, square iron 5 in. long is screwed to the bottom 
side of D and engages in the slot shown in the top of 
the stand. An inverted 1%4-in bolt passes through this 
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slot and through the support D. The head of the bolt 
slides in a square groove formed by pieces of light iron 
screwed to the under side of the top of the stand, along 
side of the slot. As may be recognized in the picture a 
U. S. L. No. 10044 terminal bolt wrench is screwed on 
the projecting end of the bolt and provides a ready means 
of quickly securing the support D in the position desired. 

The millivoltmeter is a 5-in. diameter Weston D. C. 
ammeter having a 125-0-125 ampere scale. It is used 
without a shunt and calibrated to read directly in milli- 
volts. The bracket upon which it is mounted stands at 
an angle of 45 deg., so that the meter can be easily read. 
It makes no difference which way the meter leads are 
held against the commutator bars because the meter will 
indicate the drop on one side of the scale or the other. 
A No. 549—Western Electric Company, 2 ft. 6 in—2 
conductor telephone cord is used for the meter leads. 
The two small round plug contacts of the cord are in- 


cased in a fibre block 9/16 in. wide x 2 in. long x 5/16 in. 


thick. These two contacts are spaced 4 in. centers and 
their ends project 4 in. from the fibre block. The other 
two ends of the cord are fastened to the two small bind- 
ing posts shown at C. The positive meter terminal is 
connected to the right hand post and one side of the 
small carbon pile E is connected to the left hand binding 
‘post. The other side of the carbon pile is connected up 
to the negative meter terminal thus connecting the carbon 
pile in series with the meter and meter leads. 

The carbon pile rheostat E is mounted just under the 
table part of the stand on the right hand side. The sup- 
porting frame for the carbons is made from a piece of 
lg in. x 2% in. band iron bent U shaped 6% in. long by 3 
in. high. Four 3/16 in. iron rods, each passing through a 
No. 10290 U. S. L. lava tube are screwed into one end of 
the frame and pass through clearance holes in the other 
end. These tubes form the insulated guide supports for 
the carbons which consist of 5 inches of alternate 1/32-in. 
and 1/16-in. x 2%-in: diameter, carbon discs, U. S. L. 
catalogue No. 10266 and 10267 respectively.- The thrust 
plates are made from 3/16 in. carbons and 1/32 in. brass 
terminal plates for the leads to fasten to. Pressure on 
the carbons is regulated by turning the valve handle which 
can be seen in the picture. The object of the rheostat is 
to regulate the range of the voltage drops so they will 
register about 75 to 100 millivolts on the meter scale. 

The brush holders, as previously stated, are adjustable 
to any position on any diameter commutator encountered 
in train lighting work. The two main terminals A-A* 
are spaced 714 in. apart. The inside end of each terminal 
is turned down to a diameter of 1%4 in. x 1 in. long and 
fits into one of two holes in each of two 7% in. x % in. 
x 31% in. brass links which connect each terminal to its 
brush holder arm. Either brush holder arm can there- 
fore be revolved to any position in a 21%4-in. diameter 
circle. Both ends of each link are split and equipped 
with 3£-in. thumb screws to secure the parts in the posi- 
tion desired. The end of one link and its thumb screw 
can be seen at F in the picture as well as one of the 
brush holders. The end of the horizontal brush holder 
arm is also split so that the thumb screw at the end of it 
will clamp the brush holder rod which passes through 
it in any position. The movement is about 21%4 in. The 
brush holder is made up of five parts: the brush, brush 
jacket, swivel pin and wing nut, tension spring and the 
lower rod for adjusting the height of the brush. The 
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brush is a brass capped carbon brush 15% in, long by 
134 in. wide by 1% in. thick formerly used on the old Bliss 
Buckers. It is made swivel by means of a 2 in.-14-20 
rd. hd. brass machine screw passing through a % in. hole 
drilled through the full width of the brush 54 in. from 
the brass capped end. A U shaped bronze bracket 
34 in. wide fits closely over the ends of the brush with the 
14-20 screw passing through the ends of this bracket, a 
small wing nut on the end of the bolt locks the brush. 
in a position where it fits squarely on the commutator. 
Riveted and sweated to the back of the brush bracket is a 
piece of .035 phosphor bronze flat spring 34 in. wide by 


Testing Stand As Used for Bar to Bar Test 


3 in. long reinforced by a shorter piece at the bottom 
where most of the strain comes. The other end of the 
main spring and the short spring are riveted and sweated 
into a slot cut in a 5£-in. diameter head of a 34-in. round — 
brass rod 4 in. long. The tension on the brushes is ad- 
justed by turning the horizontal brush holder arm and 
locking it. Both brush holders are alike. 


Testing Armatures 


_ The ground terminal B is similar to the main terminals 
A-A‘. Besides being used to send a heavy current through 
a ground of a grounded armature it is also used in con- 
junction with the millivoltmeter to quickly and accurately 
locate a grounded coil. This is accomplished by having 
the meter register the drop between ground and any bar 
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with sufficient resistance in circuit to come within the 
range of the scale. A light current of say 5 to 10 am- 
peres is flowing from brush to brush through the armature 
while making this test. The positive meter terminal at C has 
a small wire hanging loose; this is used to touch the commu- 
tator bars with while the negative terminal of the meter 
in series with the carbon pile is connected by a small wire 
to the ground terminal B. As the lead on the commuta- 
tor is moved from bar to bar by turning the commutator 
a bar will be reached where the deflection is zero. This 
is then the bar to which the grounded coil is connected 
or else it is the bar which is grounded as the case may be. 
The connection between B and C is ordinarily left dis- 
connected at C. A small one-ampere enclosed meter fuse 
protects the millivoltmeter from accidental overvoltage. 


All repaired or rewound 40 or 80 volt armatures (80- 
volt machines have practically been done away with by the 
Southern Pacific) are tested with 440 volts a.c. to ground 
and then put through a bar to bar drop test on the armature 
testing stand before and after turning the commutator 
and under-cutting the mica. The brushes on the test 
stand are set in approximately the same position on 
the commutator as the brushes are on the generator. The 
current which is 32-volt battery current is adjusted so 
that about 10 to 15 amperes flow through the headlight 
armatures, about 35 to 45 amperes through the wire- 
wound axle generator armatures and about 60 to 75 am- 
peres through the strap copper wound armatures. After 
the current is properly adjusted, the test leads or rather 
millivoltmeter leads are then placed on two adjacent bars 
as shown in the illustration and the deflection noted and 
adjusted to about 75 to 100 millivolts by manipulating the 
pressure on the carbon pile E. The higher the reading 
the less liability there is to overlook small variations in 
drop. If the armature is O. K., all bars should register 
the same drop between adjacent bars. A dead short be- 
tween two bars will register no deflection when the leads 
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are touching on these bars. A poorly soldered or blackened 
lead will show up by a slightly higher reading than the 
other bars while a partial short such as a speck of solder 
or copper bridging two bars will show a few points lower 
deflection. A wide open, such as a broken lead, will 
throw the needle off the scale because the meter then 
brings the open. 


A condition sometimes arises where the front knuckle 
of a coil becomes shorted to the bottom lead of some other 
coil usually on a U. S. L. Type M. or O. armature which 
was not properly insulated when wound, allowing these 
parts to chafe the insulation on the wires; a similar con- 
dition in hand wound armatures such as the consolidated 
Type A exists when different coils become shorted where 
they cross one another, generally due to a blow or knock 
of some kind. While the bar to bar test does not locate 
the exact coils, this condition is indicated by quite a num- 
ber of bars showing a varying deflection when the test 
leads of the millivoltmeter are held on two adjacent bars 
and the armature turned slowly. When a case of this 
kind is found the armature is placed on a winding stand, 
all the top leads are raised and each lead tested with 
every other lead with a buzzer test set on the test leads. 
from the 110 volt A. C. lamp bank on the shop test board. 
In making this latter test the top leads which have just 
been raised are shorted with a piece of about No. 20 bare 
copper wire wrapped a couple of times around the end 
of each lead in rotation. Thus, one lead at a time is re- 
moved from this shart circuiting wire and tested for a 
circuit with the other leads still shorted. The leads show- 
ing a circuit are bent back and marked until all the rest 
have been tested. These defective coils are then repaired 
and the armature tested again. 

Occasionally a coil in a parallel wound armature may 
have its leads connected up reversed. This would be in- 
dicated by a reversed deflection of the same value as the 
other coils. 


The Chicago Union Station Which 


Was Placed in Service Last Year 


‘Maintaining an Electrical Contact System 


Swiss Federal Railroads Have Well Developed Organization for the 
Maintenance of Overhead Catenary 


By H. W. Schuler 


Electrical Engineer, Swiss Federal Railroads 


HE electrification of a steam railroad calls for the 
AR creation of a new staff of employees, which can- 

not be recruited from those already employed for 
maintenance work on the steam operated railroad. The 
maintenance of the contact line must be done by linemen 
expert in the construction of catenary lines and, as in the 
case of the Swiss Federal Railroads with its 15,000-volt 
contact lines, they must be men accustomed to high ten- 
sion work. They must be ready at any time to repair 
damage on the contact line in as short a time as possible. 
As a rule, the whole section between two substations feed- 
ing simultaneously into it is influenced by a disturbance 
occurring on the lines, as in most cases this disturbance is 
a short circuit. Then traffic is suspended until the short 
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Fig. 1—Map Showing the Line Foremen’s Sections of Those Lines 
Electrically Operated at the End of 1925 


circuit is located and that part of the lines cut out which 
contains the fault. It is not the purpose of this article to 
go into the details of the sectionalizing systems which 
help to eliminate faults quickly, but it may be stated that 
in most cases it is possible to cut out a defective part of 
the contact lines in so short a time that traffic is not 
delayed. It may happen, however, that even though a 
section is fed from both ends, through traffic cannot be 
maintained. Then quick repair work is the first and most 
important thing to be done. 

In order that it may take but a short time to get skilled 
repairmen to the piace where a disturbance has occurred, 
linemen in charge of the maintenance of the contact lines 
are distributed along the electrified lines. They are sta- 
tioned at places where the probability of disturbances 
occurring is greatest and where they are able to reach 
places further away in a short time. Fig. 1 shows the 
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distribution along all of the Swiss Federal lines which 
will be electrically operated at ‘the erd of 1925. The 
organization within the three divisions of the railroad 
system and between divisions and general administration 
is shown in Fig. 2. 

A line maintenance crew consists of from four to 
eight linemen and a foreman according to the importance 
of the section which they have to maintain. Sections 
which comprise stations and lines with steam and electric 
traction mixed require a larger crew than with electric 
traction only and with climatically favorable conditions. In 
large stations and terminals, where there is still intensive 
steam operation, insulator cleaning can only. be done by 


the aid of men employed especially for that purpose. The 


reason for this is that the intervals between trains are so 
short that certain parts of the overhead lines can be dis- 
connected only for a few hours a day. Asa rule, line 
foremen are attached to such stations from which different 
routes branch off. In most cases these are stations with 
an important switching service, so that there are always 
steam locomotives at hand for any emergency. In case 
of more important disturbances, when a special repair car 
has to be used, such steam locomotives are of great value. 

If the section of a line foreman is quite long, or if it 
comprises a large station which is not the residence place 
of this foreman, some of his men will be detached. In 
case of a disturbance in the neighborhood of their station 
or residence they will be able to start repair work long 
before the foreman reaches the place of trouble. For 
normal repair work these men are called in with the rest 
of the gang. The detaching of linemen is especially im- 
portant on routes with heavy traffic and single track only. 

As a matter of course a section belongs to a line fore- 
man. only as far as normal repairs and regular main- 
tenance work are concerned. As soon as a disturbance 
occurs, which as a rule shows up as a short circuit, it is 
the duty of every foreman and of all linemen who happen 
to be in the neighborhood to do whatever they can for 
quickly locating and eliminating the disturbance wherever 
the boundary of a section may lie. 

Line foremen through whose sections transmission lines 
pass, have to control and maintain these lines also. Where 
such lines do not follow the railroad and cannot be watched 
from it, individuals are engaged to patrol certain parts. 
of the transmission line and to report immediately in case 
irregularities, such as broken insulators, abnormal sag and 
so forth, are observed. 

A certain number of line foremen are put under the 
supervision of a line engineer who has his residence in a 
railroad center. His principal function is to see that his 
line foremen do their work systematically, that control 
work is done in due time, that—and this is most impor- 
tant—in case of extensive disturbances repair work is well 
organized. Beside that he has to manage all of the ad- 
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ministrative work that is a part of any large enterprise. 

The line engineers report to the division electrical 
engineer. The functions of this engineer consist of super- 
vising the maintenance of the transmission and contact 
lines and of the substations, of consulting and planning 
as far as line construction work is concerned, of pur- 
chasing the materials necessary for maintenance work and 
of working up of the disturbance reports. 

The division electrical engineers report to the contact 
line office, which is a section of the electrification depart- 
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most instances it is attached to the service of traction, 
but it is not important, as a combination with anyone 
of these services is of no particular value. The purpose of 
such an arrangement is to reduce the number of men 
employed but it does not accomplish this purpose. What 
might be possible is the putting together of similar func- 
tions, such as line foreman and substation foreman, of 


substation operators and linemen, and such combinations 
are now being tried. 


The section of a line foreman comprises an average of 


2 Electrification 
Be = 
Department 


Pe Electrical __ 
Engineer 


[ 


Louse] sarc Siders | Brig | 


Elion Airoto| cheney Goldau | Zug | Luzern} | Olten Basel | [Burgdor 


Fig. 2—Organization of the Line Maintenance Forces 


ment attached to the general administration office. This 
office collects and compiles the data concerning the differ- 
ent parts of the overhead constructions and makes them 
known to the other divisions. Here also standard forms 
of catenary construction are worked out and the progress 
of all work is watched to see that it conforms with the 
requirements of federal law. [Experiences on one division 


Fig. 3—Inspection Motor Car 


are made known to the electrical engineers of other 
divisions by letter, if matters of minor importance are 
concerned. If the experiences are of a considerable im- 
portance and special clarification is wanted, they are dis- 
cussed in a conference, at which all those participate who 
are experts in such matters. 

The line maintenance service is attached to the service 
of the chief engineer of way. This is not usual as in 


31 miles of electrified route, including 77 miles of track 
equipped with overhead lines. The section that belongs 
to a line engineer comprises an average of 98 miles of 
electrified route including 232 miles of track equipped 
with overhead lines. As an average, per lineman, there 


Fig. 4—Rolling Ladder for Repair Work 


are 5.2 miles of electrified route including 12.7 miles of 
track equipped with overhead lines. As an average, per 
employee who is occupied with contact line maintenance, 
there are 4.2 miles of electrified route including 10.2 miles 
of track equipped with overhead lines. 

Extensive disturbances which need many hours for 
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repair where the time needed to get to the place of dis- 
turbance is of no great importance, are unusual. The 
usual disturbance is one that can be repaired by using 
ladders. This means that it is most important to be able 
to bring the maintenance crew as quickly as possible to the 
place where repair work has to be done. For this reason 
every line foreman has an inspection motor car. Fig. 3 
shows such a car which will carry four persons and a 


Fig. 5—Repair Car 


ladder on a 1 per cent grade at a speed of about 25 miles 
an hour. . The rating of the motor is from 6 to 8 h.p., the 
weight of the car about 770 pounds, and the price about 
$840. Emergency material and tools, such as insulators, 
hangers, clamps, stranded wires, come-alongs, pulleys, 
keys, wrenches, pliers, portable telephones and grounding 
sticks can be lodded on the floor of the car. A rolling 
ladder, shown in Fig. 4, has been found particularly use- 
ful. It consists of a little car with a trestle on it, on which 


Fig. 6—Emergency Car 


a sliding ladder is mounted. From four to six such roll- 
ing ladders are distributed over the section of a line fore- 
man. ‘They are painted red and white like a carrier or a 
signal pole so as to be easily visible at a distance. 
Special repair cars, such as shown in Fig. 5, are used 
for more extensive repair work and for finishing up 
emergency repairs. There is one of these on each line 
foreman’s section. A platform is mounted on the roof 
which can be turned at 90 degrees to form a side plat- 
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form. The interior of the car is divided into two parts, 
one a workroom with a work bench, a vise and a set of 
tools; the other part a storeroom with all material neces- 
sary for more extensive repairs. Both rooms are equipped 
with electric light and the workroom is equipped with a 
stove for heating. The car is so built that it can run in 
express trains. As a rule old passenger coaches are used 
for such repair cars. 

Heavy parts, such as poles, oil circuit breakers and so 
forth, are transported on push ‘cars equipped with brakes 
and used as trailers. These cars may be loaded up to 
about 1,700 pounds. 

Line foremen who have transmission lines to patrol and 
maintain which do not follow the route but which can be 
reached by street have a motorcycle or a small automobile. 
Cars like the one shown in Fig. 6 are used for heavy 


Fig. 7—An Example of the Type of Overhead Construction Used 
Showing Cable Hut at the Right. 


repair work and fortunately are very seldom required. 
These cars are equipped with material that cannot be 
loaded on the repair cars, such as messenger strand and’ 
contact wire in lengths sufficient for repairing up to 1,500 
feet of damaged contact line, wooden poles and timber to 
support damaged line structures or to temporarily replace 
destroyed poles and overhead bridges. These cars are 
located at railroad centers where many distant points can 
be reached in relatively short time. Such centers always 
have steam locomotives at hand for hauling the cars to the 
place where they are needed. 

Beside these cars each division has a so- -called obser- 
vation or inspection car with a special-built middle part 
not unlike the cupola of a caboose to enable unhindered 
observation of the contact line and of the working of the 
pantagraphs. ‘ 

When this car is used it is put in a regular train next to 
the locomotive. A speedometer indicates the train speed. 
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Roof mounted lights permit observation of the contact line 
in tunnels. A wire mesh in front of the observation win- 
dows protects the observers. The regular inspection of 
the line by means of this car is important. Even a small 
shifting of the contact wire may cause a derailment of 
the pantagraph shoe which is only 3 feet wide because of 
the small tunnel clearance. Grounding stick and portable 
telephone are important tools of the lineman. With the 
grounding stick he protects himself against induced volt- 
ages, but mainly against wrong switching. Naturally the 
ground stick leads have to be ot sufficient size to stand the 
heaviest currents to be expected without being damaged 
in any way. 

The portable telephone is important for communication 
between working place and station or powerhouse where 
switches have to be operated which cut out the section 
of contact line to be worked on. The portable telephone 
can be connected to the telephone line at the cable huts, 
Fig. 7. These are about half a mile apart and contain the 
cable splice boxes. Line foreman and linemen wear the 
same uniforms as all the other railroadmen with the ex- 
ception of a short rain-proof coat instead of an overcoat 
as their work requires a measure of acrobatic skill and 
has to be done regardless of weather conditions. A special 
hat replaces the regular cap which is of no use in bad, 
tainy weather. 

‘The costs of maintaining the contact line amounted to 
$170,000 in 1924, which means $450 per electrified mile 
of route and $185 per mile of track equipped with contact 
line. Of these amounts about 75 per cent is expended 
for wages, clothes, etc., of the men engaged in line main- 
tenance. The sum of $170,000 represents 1.28 per cent 
of the total capital invested in contact lines at the end of 
1924. 


Silesian Electric Freight Locomotive 


A new design of electric freight locomotive has been 
developed by the A. E. G. Company in Europe to meet 
the present demands of traffic on the Silesian mountain 
railways. 

The locomotive is driven by four motors arranged 


permanently in two groups in series so as to form two 


double motors. These motors are fed from a transformer 


Silesian Electric Freight Locomotive 


so that the greatest difference of voltage across the termi- 
nals of the double motor is 840 volts, while the maximum 
pressure to earth does not exceed 420 volts. Control is 
effected by electrically operated compressed air contactors, 
which are fixed on the transformer so that a short and 
simple wiring system made up of flat copper bars is ob- 
tained. 
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The locomotive has two three-axle trucks. Each truck 
carries one of the double motors, the underframe of which 
is used to support both the bearings for the gear spindle 
and the armature shaft. The three driving axles, which 
are coupled together by rods, are driven by the double 
motor gear shaft, the centre of which is 10 in. above the 
centre of the driving axle, through slightly inclined con- 
necting rods so that the diagonal rod engages with the 
coupling rod on the driving axle near the middle of the 
locomotive. 

The transformer is placed at the centre of the locomo- 
tive on a bridge whose two ends rest on the underframe. 


PRINCIPAL CHARACTERISTICS 
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The bearing points also serve for coupling the two parts 
of the locomotive frame together. 

The locomotive housing is in three portions, the two 
outer parts being rigidly connected with the underframe. 
They enclose the double motor, as well as the covling 
equipment. A driving compartment at each end of the 
locomotive contains the control equipment. The middle 
portion of the housing is supported by the transformer 
bridge and encloses the transformers and the contactors. 
The three portions of the housing are connected together 
by flexible gangways. 


Ewing Galloway 


Beginning of New York Central Improvements, 
Yards and Electrification, on West Side, Manhattan, 
City, Freight Line 


Involving New 
New York 


Fuse Puller 


By J. H. Wickman 
Mechanical Engineer, The Newport Company, Milwaukee, Wis. 


There have been several articles written during the past 
year in different electrical magazines in regard to the 
merits of different kinds of cartridge fuse pullers. It is 
only fair to say that they do not all possess the same de- 
gree of merit. 

The one shown here is made of hard fiber and has 
proved itself worthy of its name. The one feature in- 
corporated in this design is that it does not work like a 
pair of tongs as do many other devices used for pulling 
fuses. 

By leaving either end with one side shorter than the 
other, one-half of the puller slides over the other half, 
thereby allowing a very thin end available to get in be- 
tween two cartridges fuses. The shorter side is again 
moved back to the position shown in the sketch and in this 
position the fuse is grasped by the puller and pulled. 
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Construction Details of Unique Fuse Puller 


The designing of a tool or machine that will accomplish 
its purpose at all times with a minimum amount of main- 
tenance or trouble to the person using it, is not to be com- 
pared to a tool or machine that is just thrown together 
and will accomplish just a part of the work it is supposed 
to do and only that a part of the time. 

When we see merit in some idea presented by a man, 
it is our policy to incorporate the ideas of several men be- 
fore adopting it and allowing it to be made at a consider- 
able expense and then finding out afterward that it might 
have been improved upon. 

This fuse puller was the idea of an electrician who is a 
lineman. It was not his idea to use it in its present form, 
as the shorter piece, the out of center ends and the large 
and small ends were final improvements added to his 
original idea. 
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I have made these last remarks in order to convey to 
the younger men on the railroads, who are continually 
presenting new ideas and kinks, the thought of always 
giving their ideas more consideration before presenting 
them. Oftentimes someone else can improve upon an idea 
to such an extent that the original idea is of very little 
vaiue or importance. 


Starter for Soldering Iron Furnace 


A small electric furnace is used fag heating soldering 
irons in the electricians’ shop on the Chicago, Milwaukee 
& St. Paul at Deer Lodge, Mont. The furnace is con- 
venient and clean and requires no watching, but about 
one hour is required to get it hot enough for heating 


A Control Contact in the Clock Operates the Relay Which in Turn 
Closes the Furnace Circuit 


irons after the current is turned on. Usually the furnace 
is needed as soon as the men start work in the morning 
and the device shown in the illustration was made to 
turn the current on the furnace one hour before the men 
arrive. » 

The cabinet contains an alarm clock and a contactor. 
The contactor is simply a lever pivoted near the center 
with a contact point and pigtail connection at one end. 
The other end of the lever lies across the winding key 
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of the alarm clock. When the alarm sounds, the key 
turns and causes the contact on the other end of the 
lever to engage with a fixed contact. This energizes the 
relay shown below the cabinet which in turn closes the 
electric furnace circuit. 

When the work is finished for the day the furnace is 
turned off and the clock is set so that the circuit will be 
closed again one hour before the whistle on the following 
morning. 


Effort 


Man owes his growth, his energy, chiefly to that striv- 
ing of the will that conflicts with difficulty, which we call 
effort. Easy, pleasant work does not make robust minds, 
does not give men a consciousness of their powers, does 
not train them to endurance, to perseverance, to steady 
force of will, that force without which all other acquisi- 
tions avail nothing. 


Better Proof Demanded 


One day an Irishman was seated in the waiting room 
of a station with an odorous pipe in his mouth. One of 
the attendants called his attention to the sign ““No Smok- 
wre 

“Well,” said Pat, “I’m not smokin’.” 

“But you have a pipe in your mouth.” 

“Sure, an’ I’ve got shoes on me feet, an’ Oi'm not 
walkin’, either.’—Dartmouth Jack-o’-Lantern. 


Timetable Needed 


“What time does the evening train arrive?’ asked 
the motorist. “I’ve been waiting for it an hour.” 
- “In five minutes,” replied the station agent. 
a’ticket °” 

“No; I want to race the blamed thing to the crossing.” 
—American Legion Weekly. 


“Want 


Time to Move 


Workmen were making repairs on the wires in a 
Norwood school house one Saturday, when a small boy 
wandered in. 

“What you doin’-” 

“Installing an clectrie switch,’ one of the workmen 
said 

The boy then volunteered: “I don’t care. We’ve moved 
away, and I don’t go to this school any more.” 


“ 


To avoid that run-down feeling, Cross Crossings 


Cautiously. 
Trainmaster—“How much experience have you?” 
Boomer—“Give me another application blank.” 
Trainmaster—‘“Oh, just name a road you made a round 
trip on.’—D. T. & I. News. 


Lady Passenger: I have no use for that Conductor. He 
yawned three times while I was talking. 

Brakeman: He probably wasn’t yawning. He was only 
trying to say something —A. C. L. News. 


It is well for a man to respect his own vocation what- 
ever it is, and to think himself bound to uphold it, and 
to claim for it the respect it deserves—Charles Dickens. 
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Your Job 


How do you like the job you're at 
Throughout your working day? 

When the whistle blows and you're ready to quit, 
Do you think you’ve earned your pay? 

Do you think you have given the best you've got 
To this job that is yours to do? 

If you had to sit down and balance accounts, 
What credit is comin’ to you? 

Are you puttin’ your shoulder behind the wheel 
And pushin’ with all your heart; 

Or are you just layin’ down on the job, 
Lettin’ someone else do your part? 

Do you think of the fellow beside you, 
The one who'll contest your crown? 

He may look to you for example; 
Are you helpin’ him up or down? 

Are you thinkin’ in terms of tomorrow, 
In this job that is yours to do? 

Do you know that the world is dependin’ 
On just such chaps as you? 

There’s only one way you can answer, 
Keep pluggin’—your pulses will throb 

When you find you’re on top of the ladder— 
‘Through stickin’ right close to your job. 


Modern Fables 
Little Jack Hornes 
Sat in the corner 
Of the street car, when there was a jam. 
He rose to his feet, 
Gave a lady his seat— 
(I’m a liar. I kriow it. I am.) 


A Natural Mistake 


Section Foreman—They tell me you had a fight with 
your wife. 

Section Hand—Yes, and it was some bout, believe me. 

Section Foreman—Liquor, I suppose? 

Section Hand—No, she licked me. 


Do you want to know if you are destined to be a 
success or failure in life? You can easily find out. The 
test is simple and infallible. Can you save money? If 
not, drop out, you will fail. You may think not, but 
you will fail sure as fate. The seeds of success are not 
in you—J. J. Hill. 


The girl about to travel alone was warned not to talk 
to strange men. 

At the station, the Conductor asked: “Where are you 
going?” 

“To Detroit,” she answered, so he put her on the De- 
troit train. 

As the train pulled out she looked back and said: “Ha, 
ha, I fooled him that time. I’m going to Chicago.” 


Trainmaster’s Wife (paying unexpected visit to his of- 
fice) —You told me, Henry, that your stenographer was 
an old maid. 

Trainmaster (flustered)—That’s right, my dear, she’s 
away ill today and sent her grand-daughter instead.— 
Judge. 


Headlight for Motor Rail Cars 


The Electric Service Supplies Company, Philadelphia, 
Pa., has placed on the market a new type of “Golden 
Glow” headlight with mirrored glass reflector which is 
especially designed for use on self propelled rail cars, 
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multiple unit cars and similar passenger equipment. 
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OLDEN GLOW 


The Case is Made of Aluminum With Bronze Fittings 


ing designed for installation on the roof of such equip- 
ment the body of the headlight is tapered and the feet of 
the headlight are made so that they will conform to the 
curvature of the roof. 

This new headlight is known as type RA-128. The main 
body or case is made of one integral cast aluminum shell. 
Front and side doors also are aluminum and are gasketed. 
Fittings are of bronze. 


Improved Portable Hand Lamp 


The type LP line of safety hand lamps manufactured 
by the Crouse-Hinds Company, Syracuse, N. Y., has been 
improved by a change of the locking device used to lock 
the hinged half of the guard in the closed position. For- 
merly a spring was used for this purpose, but with this 
arrangement it was possible to release the guard by pull- 
ing too hard on the hook. The spring has now been re- 
placed by.a thumb nut which is turned down over a shoul- 
der or boss on the end of the hinged part of the guard. 

Except for this change the unit is the same as originally 
designed. The handle is made of seasoned maple, black 
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enameled and contains the lamp socket and a strain re- 
lieve cord clamp. The socket is of the weatherproof type: 
and is made of heat resisting molded insulating material. 
The guard and half shade are made of aluminum alloy. 
The hook is large and is swiveled so that when a half 
shade is used, the light can be directed as desired. A 
compression washer prevents a twisted lamp cord from 
turning the lamp from a set position. A few turns of the 


The Type LPH Safety Hand Lamp With Handle Shown in Cross 
Section 


wing nut allows the hinged part of the guard to swing — 
back giving free access to the lamp. 

The hand lamps are made with or without a half shade 
and each style is made in three sizes for 25-watt G-18Y% 
or 25 or 50-watt P-19 lamps, for 25-watt S-17 lamps or 
for 40-watt S-19 or 60-watt S-21 lamps. 


Megohmers for Insulation Measurements 


‘For measuring the insulation resistance of electrical 
machines and circuits, instruments of the hand-operated 
generator type are finding an increasing application. This 
is no doubt due to the fact that they are well adapted to 
this service and that the operation of any electrical system 
is largely dependent upon the condition of its insulation. 
A line of instruments for this purpose is announced by 
Herman H. Sticht & Company, 19 Park Row, New York. 
These devices are better known by their trade names as 
the Model “2-in-1,” Model-D, and Junior megohmers. 

The Model “2-in-1”’ megohmer represents the highest 
grade instrument of the group and consists of a differential 
ohmmeter system mounted in a cabinet with a hand-operated 
direct current generator. It is equipped with an a.c. and 
d.c. voltmeter for measuring the generator voltage and for 
general voltage measurements. The moving system of 
this instrument has no springs as in most moving coil in- 
struments, the torque or restraining force being produced 
by a second coil mounted on the same axis with the series 
or main coil. After using, the pointer does not return to 
the zero position, since the torque is only produced when 
the potential is applied. The torque produced by the po- 
tential coil varies as the voltage of the generator while the 
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torque produced by the series coil varies with the current 
flowing through the resistance connected with the terminal 
of the megohmer. Since the coils are differentially wound, 
the deflection of the pointer will be directly proportional 
to the voltage and inversely proportional to the current or 
directly proportional to the resistance. Measurements are, 


Model ‘‘2-in-1’’ Megohmer Ready For Testing 


therefore, independent of voltage variations, provided the 
resistance itself is independent of the voltage applied. 
The hand-operated magneto generator furnishes direct 
current of either 250, 500, or 1,000 volts. The proper test- 
ing voltage is obtained at about 180 revolutions per minute 
of the crank handle. A voltmeter of the soft iron type is 
provided principally to measure the voltage of the mag- 
neto generator. It can, however, be disconnected from 


Model-D Megohmer Employs the Voltmeter Method of Measurement 


the generator and megohmer system and may then be used 
for both a.c. and d.c. voltage measurements. The case of 
the “2-in-1” megohmer measures 6% in. by 9% in. by 9% 
in. and is equipped with a strong leather handle. Binding 
posts are protected by the hinged cover when closed. 
The net weight of the instrument is 18% lbs. 

The Model-D megohmer is a moderately priced instru- 
ment consisting of a high grade D’Arsonval movement 
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and a hand-operated direct current generator. This model 
may be used also as a direct current voltmeter. In the 
Model-D instrument, the voltmeter of insulation resistance 
measurement is used. The chief objection to this method 
however, is eliminated by the inclusion of a self-contained 
generator and a scale calibrated to read directly in 
megohms. The movement is of the high resistance 
D’Arsonval or moving coil type and is “dead beat.” The 
inclusion of a double scale permits the use of the instru- 
ment not only as a direct reading megohmmeter but also as 
a voltmeter. The internal connections of the instrument 
are such that the megohm scale of the instrument applies 
not only for measurements with the generator voltage but 
also for measurements made with 110 and 220 volts as 
obtained from an outside source. The generator produces 
220 or 440 volts at the terminals at 180 r.p.m. of the 
crank handle. The complete instrument weighs 934 lbs. 

The Junior megohmer is smaller, lighter and lower in 
price than the two types just described. In several re- 
spects it is similar to the Model-D. It consists of a small 
but well constructed D’Arsonval system combined with a 
hand-operated d.c. generator. Where relative values of 


Megohmer is Recommended for Telegraph, Telephone 
and Signal Work 


The Junior 


insulation resistance, quickly obtainable, are more impor- 
tant than accurate insulation measurements, the Junior 
megohmer is particularly suitable. It is recommended for 
maintenance work where numerous circuits are tested. The 
measuring system of the instrument consists of a small 
D’Arsonval galvanometer and a double scale graduated 
from zero to 20 megohms and from zero to 120 volts. 
Full operating instructions are mounted in the cover of 
the instrument where they are visible to the operator when 
the instrument is in use. A hand-operated magneto gener- 
ator furnishing 110 volts pulsating direct current serves as 
a source of potential for insulation resistance measure- 
ments. The rated voltage of the generator is obtained by 
rotating the crank at about 180 r.p.m. The crank handle 
of the generator is of the collapsible type and when not 
in use folds back under the cover of the instrument. This 
is a particularly convenient instrument for portable service 
because of its small size and light weight. The out- 
side measurements of the instrument are 35¢ in. x 5% in. 
x 634 in., and the total weight of the instrument is 434 Ibs. 
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The Northern Pacific has authorized the installa- 
tion of automatic train control between Dickinson, N. D., 
and Glendive, Mont.; estimated cost, $95,000. 


The Chicago & Alton has placed an order with the 
National Safety Appliance Company for automatic train 
control apparatus to be installed between Pontiac, IIL, 
and Chenoa, 10 miles. 


The shovel department of Hubbard & Company, 
Pittsburgh, Pa., was destroyed by fire on March 1. For- 
tunately the fire did not in any way affect the electrical 
materials department, and productions and shipments on 
Hubbard pole line hardware and Peirce construction 
specialties will be continued as in the past. 


The Cutler-Hammer Manufacturing Co., Milwaukee, 
Wis., has opened a new sales office in the Healey build- 
ing, Atlanta, Ga. A. C. Gibson, formerly of the Phila- 
delphia office, is in charge of this office. The General 
Machinery Co., Birmingham, Ala., will continue to serve 
its trade in the northern half of Alabama. 


The Chesapeake & Ohio has decided to abandon the 
tvpe of train control which it has had in operation for 
several years in favor of the intermittent inductive type. 
Just what system will finally be adopted has not yet 
been decided upon but a decision has been reached to 
abandon the ramp contact system which has been in use 
up to the present time. Over one million dollars has been 
spent by the road on the train control system which will 
be abandoned. 


The new passenger terminal improvements of the 
St. Paul Union Depot Company, which have been under 
construction since 1917, are now completed, with the ex- 
ception of five platforms on newly made fill, which will 
not be built until the fill has settled. Although construc- 
tion work started in 1917, the work of planning had com- 
menced in 1911, over one hundred schemes _ being 
prepared and discarded before the one finally decided 
upon was selected. 


The Interstate Commerce Commission on January 
30 made public orders dated January 26, by Division I 
(Commissioners Mayer, Esch and McManamy), approv- 
ing with certain exceptions the installations of the auto- 
matic train-stop system of the Sprague Safety Control 
and Signal Corporation on the Creston division of the 
Chicago, Burlington & Quincy and the Minot division 
of the Great Northern, finding in each case that the re- 
quirements of its specifications and order have been met, 
except as noted. This device is of the intermittent mag- 
netic induction type with forestalling feature. 


The Norfolk & Western has ordered from the Union 
Switch & Signal Company the necessary material for the 
installation of the Union continuous automatic train con- 
trol on its line between Roanoke, Va., and Shenandoah, 
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Va., 132 miles, single track. There are 25 passing sid- 
ings. The order includes equipment for 50 locomotives. 
This is the second engine division on this road, as pro- 
vided by the order of the Interstate Commerce Commis- 
sion. The installation of the A. P. B. automatic signals, 
position-light, has been completed and the A. T. C. ap- 
paratus is to be put in as fast as possible in order to 
complete the work by July, 1926. This installation with 
the 106 miles already installed will make 238 miles con- 
tinuous A. T. C. from Hagerstown, Md., to Roanoke, Va. 


The Committee on Electric Rolling Stock, Divi- 
sion V, Mechanical, American Railway Association, 
headed by its chairman L. K. Sillcox, general superintend- 
ent of motive power, Chicago, Milwaukee & St. Paul, on 
Wednesday, February 24, went over the electrified section 
of the Norfolk & Western. On Thursday and Friday, the 
committee inspected the Virginian electrification and on 
Saturday, looked over the Virginian’s new coal pier at 
Sewalls Point, Va. Among the inspection party were 
J. W. Sasser, superintendent of motive power of the Vir- 
ginian, A. Kearney, superintendent of motive power of 
the Norfolk & Western and J. V. B. Duer, electrical 
engineer of the Pennsylvania. 


Flood Lights for Night Sight-Seers 


The Chicago, Milwaukee & St. Paul plans to equip 
the observation cars on its trans-continental trains with 
flood lights to enable passengers to enjoy the scenery at 
night. The first of these lights was used on the observa- 
tion car of the Olympian Limited, which left Chicago on 
February 1. The lights are mounted so that they may be 
shifted at will. 


N. Y. C. Electrifies Yonkers Branch 


The New York Central on February 8 opened to 
electric operation the branch of its Putnam division from 
Sedgwick avenue station, New York City, to Getty 
Square station, Yonkers (7 miles): The line is largely 
devoted to suburban passenger traffic and multiple unit 
equipment is used. 

The beginning of electric operation was attended by 
appropriate ceremonies in which railroad and municipal 
officers took part. 


Rail Motor Cars on French Railroads 


The relative economy of gasoline over coal as motive 
power, when traffic is light and infrequent, has induced 
various experiments in the use of motors on railroads in 
France, beginning in 1921 with a series of trials by the 
Etat Railway, according to Commercial Attaché Jones at 
Paris. _ In the first of these experiments an attempt was 
made to adapt the ordinary street auto-bus of Paris to 
use on railroads by a simple change of wheels. Later, 


March, 1926 


specially constructed cars were ordered, and trials of these 
began in March, 1922. 

Operations extending over 25,000 kilometers proved 
that motor traction is suited to certain conditions of traf- 
fic. The Etat ordered 10 cars, substituting an 85-horse- 
power engine for one of 60 horsepower employed in pre- 
vious trials. These motors have been in operation since 
the beginning of 1925, and have covered almost 120,000 
kilometers with no accidents other than minor break- 
downs. 

The equipment weighs 15 tons in running order. There 
is space for two tons of baggage and two second-class 
compartments for passengers. The engine can draw two 
10-ton cars on easy grades, and one over steep ascents. 
The passenger capacity of each car is 50. The normal 
speed of trains is 50 kilometers an hour, the engine alone 
being able to reach 72 kilometers. 

The degree to which this equipment may prove econom- 
ical, as compared with steam equipment, is not yet fully 
proved, since the cars have not been in operation long 
enough to make possible a full estimate of upkeep and 
deterioration. The operation of the motor trains, it is 
estimated, costs about 2 francs per kilometer traveled, 
while the similar cost for steam locomotives is 5 francs. 


Report on Monmouth Junction Collision 

The Interstate Commerce Commission, on February 2, 
issued a report, dated December 4, on the investigation 
made by the Bureau of Safety of the rear collision of 
passenger trains which occurred on the Pennsylvania 
Railroad near Monmouth Junction, N. J., on November 
12 last, which resulted in the death of ten persons and 
the injury of 35. 

Photographic illustrations are presented, giving two 
views of the cars following the collision, and one of sig- 
nal No. 440 as it appears (in daylight) to a train ap- 
proaching on track No. 1, that on which the collision 
occurred. 

The assumption that Engineman Carroll, of train No. 
6, must have passed signal 448 (that which indicated yel- 
low) while he had his head inside the cab, turning on the 
injector, is given as that of Carroll himself. Fireman 
Armstrong of train No. 6 said that he saw signal 440 
before Carroll did; and that Carroll then applied the air 
brakes; but nothing in the abstract of Armstrong's testi- 
mony explains why he was working on the fire and not 
watching for signal No. 448. The inspector does not 
accept the statements of Carroll and Armstrong that the 
brakes were applied immediately upon passing signal 
440, 

The railroad has regular examinations of enginemen 
for vision, color sense and hearing, and also “regular 
physical examinations”; and Carroll passed examinations 
satisfactorily in April, 1923; July, 1924; and July, 1925. 

The conclusion of the report puts the responsibility on 
Engineman Carroll but says that “a contributing cause 
was the failure of Flagman Cunningham, of train No. 
166, to place torpedoes on the rail as required by the 
rules.” Had he placed torpedoes when his train was 
stopped at signal 440 and also when it was stopped, a 
little farther along, by a fusee, Engineman Carroll prob- 
ably would have acted on the warning. 

Engineman Carroll had begun train service as fireman 
in 1888. The report ends with the usual paragraph on 
the need of an automatic train control device. 
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Personals 


Edwin W. Petty, formerly assistant electrical engi- 
neer of the Chicago Union Station Company, has re- 
signed to accept the position of assistant engineer, Chicago, 
Terminal Improvement department, Illinois Central, with 
headquarters in Chicago. Mr. Petty’s duties involve 
the engineering phases of. the miscellaneous light and 
power distribution system which is included in the Chi- 
cago terminal electrification program. 


A. E. Tregenza was appointed assistant to the 

president of the Chicago Fuse Manufacturing Company 
on February 15. Mr. Tregenza, before coming to the 
Chicago Fuse Manu- 
facturing Company in 
1924, was general 
sales manager of the 
Economy Fuse & 
Manufacturing Com- 
pany for twelve years, 
and previous to that 
was with the Nernst 
Lamp Company as a 
salesman in the De- 
troit district and later 
assistant district man- 
ager in the Chicago 
office. 
. Since joining the 
Chicago Fuse Manu- 
facturing Company in 
1924, when the organ- 
ization was changed from a closed to an open corpora- 
tion, Mr. Tregenza has taken a very prominent part in 
the many developments which have been made. Among 
these are the redesign of the Union Renewable Cartridge 
l-use, which was placed on the market in 1925, the Gem 
Plug Fuse with the visible element, and important addi- 
tions to the Company’s line of switch and outlet boxes. 


A. E. Tregenza 


G. E. Brown, formerly general foreman electrician 
of the Northern Pacific, whose resignation on January 15 
to take a position with the Westinghouse Electric & 
Manufacturing Com- 
pany, was noted in the 
Railway Electrical 
Engineer of Febru- 
ary, 1926, was gradu- 
atédwitt - ume. 1913: 
from the Electrical 
Engineering Depart- 
ment, University of 
Michigan. After leav- 
Tie gers Cn 0.0 Lay AE 
Brown worked in the 
testing department of 
the General Electric 
Company at Schenec- 
tady, N. Y., and Pitts- 
field, Mass., until Jan- 
uary, 1916, when he 
went as assistant gen- 
eral foreman electrician to the Northern: Pacific, later 
becoming general foreman electrician. He remained in 
the employ of this company until he accepted his present 
position. He has been given charge of sales for the trans- 


G. E. Brown 
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portation and industrial fevision of the Westinghouse 
Electric & Manufacturing Company in the Minneapolis 
district, with headquarters at 2303 North East Kennedy 
street, Minneapolis, Minn. 


The Graybar Electric Company, New York, for- 
merly the supply department of the Western Electric 
Company, has made several changes in the organization 
of its department staffs as follows: W. O. Ramsburg, 
general service manager, now reports to the vice-presi- 
dent in charge of staff; G. E. Chase is broadcasting sales 
manager; A. J. Eaves is carrier telephone sales manager ; 
and R. M. Hatfield is public address sales manager. C. 
Ik. Reddig has been appointed appliance engineer of the 
company and will report direct to the manager of the 
telephone and appliance department. W. A. Fouhy is 
the new plant engineer. 


John A. Hoeveler, for the past nine years electrical 
and illuminating engineer of the Industrial Commission 
of Wisconsin, has become illuminating engineer for the 
Pittsburgh Reflector 
Company, Pittsburgh. 
Since graduation 
from the University 
of Wisconsin in 1911 
he has been engaged 
in electrical and illu- 
minating practice, 
first in the office of a 
firm of consulting en- 
gineers, then with the 
engineering depart- 
ment of a manutfac- 
turer of lighting 
equipment and more 
recently with the In- 
dustrial Commission 
of Wisconsin. Dur- 
ing his term of office 
with the Industrial Commission he secured the enactment 
of the Wisconsin Industrial Lighting Code, the Wiscon- 
sin School Lighting Code (which is the only state school- 
lighting code in effect today), the Wisconsin Automobile 
Headlight Code and the Wisconsin State Electrical 
Code, a combined safety and fire code. In addition, he 
was in charge of the enforcement of these codes. Mr. 
Hoeveler has also been prominently identified with Na- 
tional Electrical Code committee work. He assisted in 
the drafting of the Industrial Lighting Code, the School 
Lighting Code, the Automobile Headlight Code, the 
National Electrical Code and the National Electrical 
Safety Code, all of which are now American engineer- 
ing standards. 


J. A. Hoeveler 


Laurence W. Bevan was appointed general manager 
of the Hazard Manufacturing Company, Wilkes-Barre, 
Pa., February 8, 1926. Mr. Bevan is a graduate of Penn 
State College Class of 1912, Metallurgy Course. He en- 
tered the employ of the Hazard Manufacturing Com- 
pany thirteen years ago as metallurgical engineer, and 
advanced successively to production engineer and assistant 
general manager. 


Thomas A. Keefe was appointed district manager 
of Chicago Branch of Hazard Manufacturing Company, 
Wilkes-Barre, Pa., February 1, 1926. Mr. Keefe came 
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to the Hazard Manufacturing Company in 1913 in the 
Pittsburgh Office as a salesman for wire rope and elec- 
trical wires. In 1918 he was appointed assistant district 
maanger of the Pittsburgh branch, which office he still re- 
tains in addition to now being district manager of the 
Chicago branch. 


William S. Hart has been appointed special repre- 


sentative of the Hazard Manufacturing Company, Wilkes-. 


Barre, Pa., in charge of the sale of Hazard products in 
the oil fields of the United States, with headquarters in 
Wilkes-Barre, Pa. Has been in the employ of the Haz- 
ard Manufacturing Company continuously since 1888. 
After serving in the factory he was placed in the Pitts- 
burgh District office as wire rope service engineer, and 
a few years later was made assistant district manager. 
During the war period Mr. Hart acted as assistant gen- 
eral superintendent of the factory, and then was appointed 
district manager of the Chicago branch. 


Trade Publications 


Industrial Controller Company, Milwaukee, Wis., has 
recently issued a single page illustrated bulletin describing 


‘its class 8605 oil immersed automatic compensator. 


The General Electric Company, Schenectady, New 
York, has just issued a small illustrated folder No. 67,732, 
describing automatic switch equipment for A. C. Railway 
Signal and Train Control Feeders. 


‘Rail Bond Testers is the title of bulletin No. 200 re- 
cently issued by the Roller-Smith Company of New York. 
The bulletin contains eight pages and describes and il- 


—lustrates the several equipments used in testing rail bonds. 


Safety Hand Lamp is the title of a large illustrated 
folder recently issued by the Crouse-Hinds Company of 
Syracuse. The folder points out the various features 
incorporated in the design of the lamp. 


The progess of electrification accomplished by the Chi- 
cago, Milwaukee & St. Paul Railway is described in the 
44-page bulletin, GEA-150, just issued by the General 
Electric Company, Schenectady, N. Y. The profusely 
illustrated book takes up in detail all of the equipment, 
including locomotives, sub-stations, power supply, and 
transmission and overhead construction. In addition to 
photographs of equipment, there are numerous maps, 
diagrams and tables of specifications. Figures are pre- 
sented to show the comparative cost of electric and steam 
operation. 


The Westinghouse Electric and Manufacturing Co. 
has just issued Circular 7378, on Materials handling, 
that shows the beneficial results to be obtained in the 
various industries through the use of electrically driven 
machinery for the handling of materials. 


The pages of this circular contain information and data. 


covering the principal groups of materials handling ma- 
chines, giving their uses, typical outputs and the electri- 
cal equipment best suited for their successful operation, 
and describes the electrical equipment that the Westing- 
house Company has developed for materials handling 
machinery. Cranes, hoists, winches, conveyors, coal load- 
ing raachines, freight elevators, trucks, locomotives and 
dredges are some of the types of equipment that are de- 
scribed and illustrated. 
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A dipping tank is a valuable adjunct to any electrical re- 
pair shop. There is no better or more expeditious method 
of giving an armature or coil wind- 
ing a good protective coat of insulat- 
ing varnish than dipping them in a 
varnish tank. 

The relation of the top of the dip- 
ping tank, with regard to the surface of the floor, is a 
point upon which opinions differ. In places where head- 
room is at a premium, there is a strong incentive to place 
the tank so that its opening is flush with the surface of 
the floor or at least nearly so. Since no armature repair 
shop can be kept clean at all times, regardless of how 
much effort is made to do so, a dipping tank with its open- 
ing flush withthe floor presents a very serious problem 
in keeping foreign materials out of the varnish. While 
a cover may be supplied for the tank, it is also true that 
there are many times when the cover will be left off. It 
is practically impossible to keep the varnish clean with 
the tank so located. 

On the other hand, with very large armatures plenty 
of head-room must be available when the bottom of the 
tank rests upon the floor. Such a tank, however, is easy 
to keep clean. Floor sweepings of miscellaneous foreign 
matter can practically never get into it and the varnish 
will be clean and of high grade at all times. 

There is perhaps a point somewhere between these two 
extremes which may be adopted and which will give satis- 
factory results. It is very certain that dirty varnish is 
highly undesirable and that it will pay to give serious 
consideration to this factor before proceeding with the 
installation of a dipping tank. 


Location of 
Dipping 
Tanks 


Gas-electric and oil-electric cars are making a place for 
themselves on the steam railroads and it is highly probable 
that their use will be greatly ex- 


Lighting tended. It is not necessary to use 
for Rail axle generators as a source of power 
Ratore Cars for lighting on such cars since the 


exciter can be designed to generate 
current for lighting and control circuits as well as for 
excitation of the main generator. 

The requirements are in general similar to those of axle 
lighting, but there are a number of differences. Car 
speed is controlled by engine speed and by generator and 
motor characteristics. When the power requirements are 
large the engine is run at high speed and conversely low 
power requirements call for relatively low engine speeds. 
Thus, as in the case of axle lighting, the generator must 
tun at variable speeds and its operation must be auto- 
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matic. A regulator is required to control the battery 
charging current and the voltage on the lamps must be 
kept at the proper value. These regulators are similar in 
principle to those used in the regular car lighting service, 
but are enough different to warrant some study by the car 
lighting maintainer. 

In addition to the hghting of the car, the headlight must 


c 


also be supplied and this considerably increases the load 
on the battery. When equipment is,purchased it is neces- 
sary also to know whether or not trailers are to be used. 
It is probable that the generating equipment on the motor 
car will be used to light both cars. In this case the cars 
will require train lines and the equipment must be so de- 
signed that there will be sufficient battery and generator 
capacity for both cars and so that the lights in the trailer 
will have proper voltage. Other service conditions may © 
also affect the design of this lighting equipment and must 
be carefully studied. 


The electrical men on a number of roads are now trying 
to develop a method for determining the costs of main- 


taining locomotive lighting equip- 

Headlight ment. It is hoped that the method 
Maintenance developed will not only provide a 
Costs single road with an accurate knowl- 


edge of these costs, but will also per- 
mit costs on different roads to be compared. A most 
important requirement in collecting this information is 
that the method be simple. To comply with this it has 
been proposed that costs include only labor and material 
and that these costs be taken from the time cards and 
the material cards. Running costs can probably be 
separated from maintenance costs; that is the labor and 
material charges for everyday work done in the round- 
house, such as inspecting, greasing, renewing lamps, etc., 
can probably be separated from the cost of making re- 
pairs. After these costs have been compiled for a reason- 
able period they can be compared on the basis of engines 
dispatched, engines owned, engine miles or engines in 
service as desired. 

It should not be impossible to secure these figures and 
when once obtained they will disclose leaks, will make 
possible the comparison of work done on different divi- 
sions, will assist materially in determining to what extent 
damaged or worn parts should be repaired or replaced, 
and will undoubtedly lead to reduced headlight mainten- 
ance costs. 

Some criticism of this procedure may arise from the 
fact that it is extremely difficult to compile cost figures 
which can be used to compare locomotives on different 
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roads or even different diviSions of the same road. Much 
of the difficulty encountered with locomotives as a whole, 
however, is caused by the fact that the type of motive 
power used is different and the maintenance costs are 
effected largely by the character of the service and the 
physical characteristics of the division over which trains 
are moved. Headlight costs are to a considerable extent 
independent of these factors. 

In addition, the train contro] situation is now demand- 
ing that the cost of maintaining train control equipment 
be determined. This will require information concerning 
the headlight equipment in cases where power for train 
control apparatus is obtained from the headlight gen- 
erator. To sum up the situation, it may be said that there 
is an increasing need for determining locomotive lighting 
costs and the subject should receive concerted action 
which will result in having all roads compiling this infor- 
mation on the same basis. 


It was not so long ago that electrical apparatus on steam 
railroads was used to a very limited extent. Some cars 
were electrically lighted, a few mo- 
More tors were used in shops and some 
Electrical Equip- roads generated power for lighting 
ment Needed passenger stations and other build- 
ings, but for the most part the use 
of electrical energy was.a very small factor in the every- 
day operation of the road. 

At the same time industrial companies were beginning 
to make use of electrical power in every conceivable man- 
ner. Electric lighting was greatly improved in shops and 
factories, with the result that production was enormously 
increased, countless thousands of machine tools were con- 
verted to individual motor drive, electrical ovens were 
installed where baking formed part of the manufacturing 
process and in short the business of industrial manufac- 
turing was completely revolutionized. The result is seen 
everywhere in the constantly reduced prices of articles 
which have been manufactured on a production basis. 

Today the picture has changed somewhat so far as the 
railroads are concerned, but not nearly as much as it will 
be a few years hence. Slowly but surely the railroads are 
awakening to the fact that the introduction of electrical 
equipment will result in savings that can never be achieved 
in any other way. Within the past few years motor ap- 
plications have been greatly increased, both yard and shop 
lighting have been improved, and electric heating equip- 
ment is beginning to be used. In a word, the railroads 
are beginning to apply electrical energy to their needs, but 
in view of the fact that their needs are so great and de- 
velopment in electrical industry is so rapid there is much 
to look forward to in the immediate future. It is true 
that some of the roads have done much in electrifying 
their shops and terminals, but these are few and are more 
than offset by others in which the electrical equipment is 
insufficient and inadequate. 

There are almost boundless possibilities in the way of 
economies to be effected by extensive installation of elec- 
_ trical equipment. It is most unfortunate that more rail- 
road managements do not recognize that better operating 
results are certain to follow with the addition of improved 
electrical facilities. In the meantime obsolete methods, 
tools and facilities are costing such roads thousands of 
dollars every year. 
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That the installation of electrical equipment in railroad. 


shops is a certain method of cutting expenses is not ques- 
tioned by those who have installed 
_ Electrical such apparatus. The inherent prop- 
Equipment Pays erties of electric devices are such 
For Itself that they lend themselves to auto- 
matic operation with such accurate 
and positive performance that the results obtained are 
most remarkable to say the least. Controlling devices 
which start, stop and regulate the speed of motors at any 
pre-determined cycle of operations seem almost to be 
possessed with human intelligence. The number of cp- 
erations that can be repeated by a properly constructed 
electrical automatic installation before failure of the equip- 
ment occurs is astounding. As a specific instance it may 
be well to point out just what a single electrical auto- 
matic installation is doing on one road. 

The matter of coal supply to a boiler room is usually 
not a very complicated matter but it does involve consider- 
able labor and the yearly cost may run into a large sum, 
particularly with old fashioned methods. 

The road in point made a study of this particular prob- 
lem, going carefully into all of the factors, with the re- 
sult that it was decided to install an automatic coal feeding 
device and under-feed stokers as against hand-firing 
methods previously used. The installation cost approxi- 
mately $85,000. When the results of the first six months 
were checked up it was found that a clear saving of 
$10,000 had been realized over the old methods. In other 
words, the equipment will pay for itself in a few years. 

Such an example shows unmistakably that the installa- 
tion of electrical equipment may pay big dividends on the 
initial investment. 


Controlling the power factor in a railroad shop power 
system frequently deserves more attention than it is given. 
Power factor is usually looked upon 


Power as an abstract subject of especial in- 
Factor terest to large utility companies and 
Control the correction of power factor is 


usually associated with the use of the 


synchronous condenser—over excited synchronous motor... 


The greatest need of a railroad shop power system is 
dependability. For this reason the induction motor is 
used extensively. It is a rugged dependable motor which 
requires a minimum of attention. Unfortunately the in- 
duction motor and other inductive devices operate at low 
power factor; they require a wattless magnetizing current 
which does no work. It simply increases line drop and 
line loss and requires that the power house generator and 
the power lines be of sufficient size to carry this extra 
current. If lines or machines are overloaded, the diffi- 
culty can be overcome by increasing their size. It may 
be, however, that it will cost less to correct the difficulty 
by correcting the power factor. If power is purchased, 
it may be the power company can offer a better rate to 
the consumer with a good power factor. 

The outstanding advantages of the static condenser are 
that no attendant is needed, losses are less than one half 
of one per cent, they require little floor space, they are 
available in any size, they meet underwriters’ require- 
ments without special provisions such as transformer 
houses and vaults and they may be applied directly at the 
source of low power factor, thereby reducing line losses 
to a minimum. : 
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Armature Repair Work on the Long Island 


Modern Mechanical Facilities and Good Workmanship Expedite 
Handling of Large Volume of Maintenance 


N March 1, 1925, the shops of the Long Island 
Railroad at Morris Park, Long Island, were de- 
stroyed by fire and simultaneously all of the 

equipment used in the repair of motors was reduced to 
a heap of smouldering scrap. Inasmuch as the Long Is- 
land operates many miles of electrified track, through a 
densely populated district with frequent train service, 
the magnitude of such a disaster may well be imagined. 


Crane House Where Cars are 
Means of Two Traveling Cranes 


Removed From Their Trucks by 


The necessity for maintenance facilities to care for the 
large number of multiple unit cars was immediately rec- 
ognized by the management who arose to the emergency 
by renting space in the shops of the Columbia Machine 
Company of Brooklyn for the continuance of the work. 
The new location was about three miles from the site 
of the destroyed buildings and arrangements were effected 
so speedily that none of the employees of the armature 
repair department lost a single day’s time. 

During the time the work was being done at the tem- 
porary location, the armatures were transported back and 
forth by the Long Island auto trucks. 

The work of rebuilding the shops was immediately be- 
gun and in the month of September, the department was 
once more moved back to its new quarters, with greatly 
increased facilities for carrying on the work. 


Truck Shop 


One of the important features of the new shop is the 
largely increased space devoted to the handling of motor 
car trucks. The building, equipped with six tracks, each 
track with a capacity of four trucks, greatly speeds up the 
work of truck repairs and facilitates the removal of 


motors for dismantling. One of the most important ma- 
chines in this shop is a double cutting lathe of special de- 
sign which permits the turning of three bearings on the 
axle simultaneously. Another important machine in the | 
truck shop is the large wheel lathe. 

Four 20-ton traveling cranes operated by 220-volt a.c. 
motors span these tracks, and at one end of the building 
there is a ten-ton electric traveling crane operated from 
the floor by hand ropes. This latter crane runs in the 
same direction as the tracks and is used’ for carrying 
loads along the space where the motors are dismantled 
and reassembled. 


Routine Handling 


When a car is reported in trouble and,is sent to the , 
shop for repair, it first makes it appearance on the trans- 
fer table which brings it to the door of the crane house. 
Here the car is run in and lifted from its trucks, after the 
wiring has been disconnected from the motors. The 
trucks, thus released are then hauled out again upon the 
transfer table by means of an electric winch located near 
the door of the cranehouse. They are then taken to the 


Electric Motor Driven Winch Used to Draw out Cars From Crane 

House After They Have Been Placed on Temporary Trucks— 

The Motor Trucks are Also Hauled Out Upon the Transfer Table 
With This Winch 


truck shop for dismantling. Temporary trucks are placed 
under the car body and it is sent to the paint shop or 
other storage space until repair is completed to the trucks 


Taking Down the Motors 


On arriving at the truck shop the motor shells are re- 
moved from the trucks by means of one of the 20-ton 
traveling cranes previously mentioned, and taken to that 
part of the shop where the dismantling work is done. The 
armatuies and field coils are removed from the shells 
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and transferred on electrical industrial trucks to the arma- 
ture room in another part of the building. 


Armature Room Practice 


The method of handling the armature is not unlike 
that in many similar repair shops, but throughout their 
entire journey through the shop, special machinery greatly 
expedites the work with the result that a large volume 


Dismantiing and Assemblying Bench in the Truck Shop Where 

Armatures are Removed From the _ Shells—Motor Shell in 

Photograph Showing Field and Commutator Coils in Position, is in 
the Process of Assembly 


ef high grade maintenance work may be handled in the 
most efhietent manner. 

On their arrival in the armature room, the armatures 
are taken from the industrial trucks by means of a 7-ton 


la 


Used to Carry the Armatures 
Between the Truck Skop and the Armature Room—The Doors of 


An Electrical Industrial Truck 


the Electric Baking Oven are Shown in the Background 


traveling crane operated by pendent ropes and_ placed 
either on the storage rack for old armatures or,upon an 
armature winder’s stand. If the machine is one which 
is grounded or open circuited or beyond repair, the entire 
armature is stripped down. The slots are filed up, the 
commutator ears cleaned and all surplus solder that may 
have found lodgement is carefully removed. 
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When this work has been completed, the armature is 
taken to the blowing-out department especially built for 
this purpose, where, by means of compressed air, all of 


~ 


Large Cutting Knife Used to Frepare the Fibre Insulation Used 
in the Armature Slots Prior to Placing the Coils 


the dust and dirt that has accumulated is blown out. At 
the point where the blowing out is done, a large suction 
intake is provided which is connected to the same system 
used in removing sawdust from the carpenter shop, and 
all of the dust and dirt from the armatures is carried over 


The Dippinn Tank Where Armatures are Dipped After Rewinding 
Permits a Minimum Amount of Varnish to be Used—Being Placed 
Entirely Above the Floor it is Possible to Keep out all Dust and 


Dirt That Wou'td Otherwise Find its Way Into the Varnish 


to the boiler room. By this means the blowing room 1s 
kept clean and the air pure, instead of being filled with 
flying particles of mica, dust and dirt. 

When this cleaning process has been completed the ar- 
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mature is returned to the winders stand for insulating 
and rewinding. In connection with the installation of new 


slot insulation, it may be of interest to note that a spe- 


Electric Devices Used in Connection With the Operation of the 
Electric Baking Oven—Operator is Shown in the Act of 
Starting the Oven 


cial machine has been provided for the cutting of fibre 
insulation used in the armature slots. 

During the war armature coils were wound in the 
shop, but for a number of years the practice of purchas- 
ing formed coils has been in vogue as it is believed that 
it is more economical to purchase them than to maintain 


Band Wires are Put on the 
Armature Under a Tension of 450 Pounds 


Banding Machine Where Steel 


a corps of coil winders. This applies to the coils used on 
the large 225 hp. motors which form the larger part of 
the repair work. Numerous smaller armatures such as 
are used in headlight turbines, etc., are wound in the 
shop. 
Dipping and Baking 

When the rewinding work is completed, the armatures 

are placed: in a large Westinghouse Electric baking oven, 
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type M 3 phase, 220 volt, size 114, of 42 kw. capacity, 
for a period of three hours. This electric oven is equipped 
with a thermostat inside to control the heat. The panel 


board on the outside consists of a recording instrument, 
temperature control instruments, pilot light, as well as 
start and stop push buttons. When the temperature of the 


oven is raised to the value set by the temperature control 
instruments, 


it automatically cuts off the -current and 


The Armature Next Goes to a Large Commutator Truing Machine: 
Where the Commutator is Turned and the Shafts are Polished if 
Necessary 


continues cutting in and out as often as is required to 
keep the temperature at the value predetermined. 

A safety thermostat in the oven is supplied in addition 
to the regular thermostat so that in the event of this lat- 
ter failing to function for any reason and refuse to drop 
out, the safety thermostat would cut out the whole circuit 


Undercutting the Commutator Slots is Done on a Special Ma- 
chine—All Mica and Corper Cuttings are Drawn Away Through 
a Vacuum Nozzle Located Near the Cutting Saw 


when the temperature rose 10 degrees over the tempera- 
ture at which the oven was set to operate, and would 
not cut in again until the apparatus was reset by hand. 
The capacity of the oven is such that two trucks may be 


102 RAILWAY 


run in at once, each carrying 6 of the large 225 hp. 
motors standing on end. 

After the armature has been in the oven for pre-heating 
for a period of three hours, it is removed and suspended 
in a dipping tank of baking varnish from the 7-ton crane, 
previously. mentioned, for 20 or 30 minutes or until all 
bubbling has ceased. It is then put back into the oven 
a second time.at a temperature of 250 degrees F. for 8 
hrs. At the end of this time it is taken out and dipped 
again for the same length of time and once more put 
-back in the oven from 8 to 12 hours at the same tem- 
perature. 

Applying Binding Wires 

On finally being removed from the oven, if the armature 
under consideration is newly rewound, it is immediately 
placed in the banding lathe where temporary wire bands 
are put on to pull the new coils down into place while the 
‘armature is hot. This step insures a good tight band 

hen the permanent bands are put on. 

* If the armature is an old one, in for light repairs, the 


4 


‘headings and bands are removed and the armature cleaned 


Armature Windings are Subjected to High Voltage Tests of 2,000 


Volts A.C. if They tiave Been Entirely Rewound -and_ 1,500 


Volts if Partly Rewound 


up and blown out in the same manner as described for 
stripped armatures. 

After it has been tested and repaired, it is ready for 
the bake oven where it goes through the same process as 
newly rewound armatures. From-the bake oven the arma- 


ture is put into the binding lathe where bands are run on. 


with No. 14 steel binding wire at a tension of 450 Ib. 
These bands are soldered. In applying the binding clips 
which hold the binding wires, a unique method of folding 
one end of the clip under the binding wires is used. 
Three or four strands are put on first and then the 
extended end of the clip is folded over these and down 
against the armature, so that when the next band wire 
passes over the clip it will hold the end firmly in place. 
This simple method is believed to be responsible for a 
reduction in at least one half of the loose clip trouble. 


Commutator Operations 


After the binding operation is completed, the arma- 
tures are removed to a 21 in. LeBlond heavy duty com- 
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mutator truing lathe where the commutators are turned. 
The shafts are also turned and polished if necessary. 
The next operation is that of under-cutting the mica of 
the commutator, commonly known as slotting. This work 
is performed on a large commutator slotting machine built 


The Large Hydraulic Press is Used in Pressing Shafts and 
Commutators On and Off of the Spider—This Machine Has 
Revolutionized the Original Method for Doing This Work 


signed for this purpose. As fast as the mica and copper 
by the Columbia Machine Works and was especially de- 
cuttings are produced, a special vacuum arrangement car- 
ries them away so that they have. no opportunity to get 
into the eyes or lungs of the operator. 


Small 


Armatures are Rewound as Well 
Workman is Shown Driving the Coil Ends Into the Commutator 
Ears 


as the Large Ones— 


While the armature is in the slotting machine, the final 
cord and tape band is applied. It is then given a coat 
of quick drying black varnish and it is once more ready 
to be put into service. : ; 
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Voltage Testing 


Before any armature is placed in service, however, a 
high voltage insulation test is applied to determine whether 
er not the insulation resistance is sufficient to meet the 
requirements and at the same time to be assured that there 
is a reasonable factor of safety in addition. 

Armatures which have been completely rewound are tested 
at 2000 volts between windings and shaft and those which 
have had the windings only partly replaced are tested 
at 1500 volts which is approximately two and a half times 
normal voltage. The testing machine used for this pur- 
pose is a Westinghouse Electric & Manufacturing Com- 
pany’s portable equipment with a capacity of 2% kva. 
This may be used either with 25 cycle or 60 cycle current 


The Soldering of Jumper Cables to the Connecting Heads is a 

Simple Process But Very Important as the Operation of the Train 

Depends Entirely Upon the Good Quality and Accuracy of the 
: Connections 


using 110 or 220 volts on the primary with 6000 volts 
available in 30 steps on the secondary side. 


Hydraulic Press 


Another machine located in the armature room which 
frequently is of great service is the 150-ton Watson-still- 
man hydraulic press used for pulling off commutators 
from the 225 hp. and 200 hp. motors. This operation 
is performed in about five or ten minutes, and the economy 
of the machine is immediately appreciated when it is 
learned that the same operation previously required four 
or five men, several hours, to do the same work by means 
of crude equipment. The machine is also used for press- 
ing armature shafts in and out of the spiders. Some 
shafts will take the machine up to its full capacity before 
they can be released, so great is the force holding them 
to the spider. New shafts are pressed on with a pressure 
of from 60 to 65 tons. 


Jumper Connections 


In one part of the armature room a bench is provided 
for the repair of jumper connections used in connecting 
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together the multiple unit circuits of the cars. The life 
of these jumpers is of uncertain length depending largely 
upon the treatment they receive in service. Some jumpers 
will last for long periods while others become defective 
in a very short time. 

In order to tell just how long a connector has been in 
service a scheme of painting the malleable iron terminal 
heads has been devised. All jumpers repaired in 1924 
are painted yellow; those repaired in 1925 are painted 
red; and for 1926 green will be used as the determining 
color. All jumpers pass through this test at least once 
each year. 

General 

For the most part, the work of the shop largely consists 
of the repairs to the 225 hp., 650-volt motors used as the 
driving power of the multiple unit equipment of the road. 
There are, however, 18 different types of armatures that 
are handled and this list includes headlight generator 
armatures, axle generator armatures, armatures for elec- 
tric locomotives and battery cars and numerous other 
smaller armatures used in accessories. 

During the year of 1925 the record shows a total output 
of armatures of all classes as 1,004. This record, how- 
ever, does not include the first two months of the year 
as the fire destroyed the records covering this’ period. 
It is estimated, however, that the total for the year can 
be well assumed to be at least 200 more than. the actual 
record shows. 

The work in ‘the’ armature room is done by a 
force of 30 men. This force takes caste of all windings 
of armatures and repairs to all multiple unit equipment 
used on the multiple unit cars such as line switches, 
jumpers, magnet valves, resistance, grids, controllers, 
brush holders, main switches, heaters, etc. 

The work is carried on under the supervision of W. H. 
Gillies, general electrical foreman with the assistance of 
J. S. Mills, foreman of the motor shop and J. F. Whalen, 


foreman of the armature room. 


Rectifiers and Converters to be Used 
in Illinois Central Substations* 


Ne THE seven traction substations which will supply 
power to the overhead on the Illinois Central termi- 
nal electrification in Chicago, 1,500 volts, direct current, 
will be supplied in feeders specified by the railroad com- 
pany to the right of way line with all protective apparatus 
included. The substation locations, number, size and type 
of units and total installed capacity are as follows: 


16th. Street 2e.cAcerte sere « 3 3,000 kw. Synchronous Converters. 
Brookdale (69th St.).......- 2 oy ce ‘s Sed 
1 *  « Mercury Arc Rectifier. 
Front Ave. (Kensington)... 2 ie «« Synchronous Converters. 
Par Veyins paentassresefeleke seeueiatede! «ifm 5 1 st ( - Converter. 
; 1 «« *€ ~Mercury Arc Rectifier. 
Vollmer Road (near Olympia 1 «Synchronous Converter. 
Fields) Pies cceeuas arate terse 1 1,500 ‘6 Mercury Are Rectifier. 
Cheltenham (79th St.—S.C. ; 
Branch): son. y-atecoucendittens 27 2 3,000 * Synchronous Converters. 
Laflin -Street (Blue Island : 
Branch lev. critieteins geste =" 1 1,500 “© Mercury Arc Rectifier. 


This makes a total installed capacity of 33,000 kw. in 
converters and 9,000 kw. in rectifiers. 

The 3,000 kw. rotary converter sets will be made up of 
two 750 volt converter units in series. They have an 


LL . — 
*Extract from a paper before the Western Society of Engineers, by 


W. M. Vandersluis, electrical engineer, Chicago Terminal Improvements, 


Illinois Central, Chicago. 
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overload capacity of 150 per cent of normal rating for 
two hours, which is usual for railway synchronous con- 
verters, and in order to care for very heavy current peaks 
occurring during starting of long trains at high accelera- 
tion rate, they will have a capacity of 300 per cent of nor- 
mal load for one minute. These sets will have a maxi- 
mum efficiency of approximately 94.2 per cent, which 
occurs at 150 per cent load. 

By the use of a special automatic scheme of voltage 
regulation, the rotary converters will have unusually good 
voltage characteristics, the regulation varying from 1,525 
volts at no load to 1,425 volts at 300 per cent load. 

Two of the rectifiers will be 3,000 kw. units installed in 
substations with rotary converters. These rectifier sets 
will consist of 1,500 kw. 6-phase tanks in parallel, served 
from separate transformer banks and which may be dis- 
connected independently from the d.c. system. These sets 
will have a normal rating of 3,000 kw. with an overload 
rating of 300 per cent of full load for one minute. The 
overall efficiency of the rectifier set including transformer 
and auxiliary losses will be a maximum of approximately 
96 per. cent, which occurs at full load. The characteristic 
of the rectifier is to maintain high efficiencies at low loads 
as compared with the rotary converter, the efficiency of 
the latter decreasing very materially as loads are decreased 
below normal ratings. This is brought out by the follow- 
ing comparisons: At 150 per cent load the rectifier effi- 
ciency is approximately 95 per cent as compared with 
approximately 94.2 per cent for the 3,000 kw. rotary con- 
verter; at 100 per cent load the efficiencies are approxi- 
mately 96 per cent and 93.8 per cent, respectively; at 50 
per cent load they are approximately 95.6 per cent and 
91.1 per cent, respectively, and at the low value of 25 per 
cent load the rectifier efficiency is approximately 94 
percent: 

Due to the widely fluctuating characteristics of the rail- 
way traction load, the individual machines will be operated 
at less than full load a considerable portion of the time, 
which makes the higher efficiency of the rectifiers at low 
loads particularly advantageous. 

The inherent voltage regulation of the rectifier is in- 
ferior to that of the rotary converter, varying from about 
1,550 volts at no load to about 1,350 volts at 300 per cent 
load. This will, however, be improved by use of a manu- 
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ally operated tap changer on the primary side of the trans- 
former bank, which will be operated to compensate for 
greater voltage drops in transmission lines during peak 
hours and may also be operated from time to time to take 
care of different loadings on the rectifier set. This tap 
changer may be operated under load in the case of the set 
at Brookdale Substation, which is fed from the 12,000 
volt a.c. line, but cannot be operated under load in the 
case of the set at the Harvey Substation, which is served 
by a 33,000 volt transmission system. 

Two 1,500 kw. rectifier sets will be used, one of which 
will constitute the entire 1,500 volt d.c. supply at the Laflin 
Avenue Substation of the Edison Company, and the other 
of which will be operated in conjunction with a 3,000 kw. 
rotary converter in the Vollmer Road Substation by the 
Public Service Company. These sets will also be com- 
posed of two separate 6-phase rectifier tanks, each of 
which may be disconnected independently from the d.c. 
bus, but which will be fed from the same bank of trans- 
formers. These sets will have overload ratings of 150 
per cent of full load for 20 minutes, 200 per cent load 
for 5 minutes and 300 per cent load momentarily (ap- 
proximately one minute). The calculated efficiency of 
the set is a maximum of 95.8 per cent occurring at 75 
per cent of full load. The inherent voltage regulation 
will be approximately the same as for the 3,000 kw. sets. 
They will, however, have special features to provide a 
voltage regulation curve practically identical with that of 
the regulated converter sets, and will also be provided 
with manually operated tap changers. 

In deciding upon the type of conversion units, careful 
consideration was given to motor-generator sets as well 
as synchronous converters. In view of the higher effi- 
ciency of the converters and rectifiers, the guarantees 
of the manufacturers as to stability and the recent de- 
velopments in protective apparatus, it was finally agreed 
that converters and rectifiers would be acceptable. 

The installation of Mercury Arc Rectifiers is the first 
of this magnitude in the United States, although their use 
abroad is extensive. A requirement of the agreement 
provides for a spare unit in each substation, except Laflin 
street, initially, and it will be noted that the reserve capac- 
ity is largely in rectifiers. Undoubtedly they will be used 
as much as possible on account of their higher efficiency. 
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In Montreal Harbor 


Looking Eastward at the Train Shed of the D. L, 


& W. R. R. at Hoboken, N. J. 
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Testing of Car Lighting Panels on the D. L. & W. 


A Detail Description of Methods Used Which Have 
Peen Found to Give Satisfactory Results 


By Geo. W. Wall 


Car Lighting Foreman, Delaware, Lackawanna & Western R. R. 


N the February issue of the Railway Electrical En- 
gineer there appeared an article describing methods 
involved in general overhauling of car lighting equip- 

ment on the Lackawanna at Hoboken. Further informa- 
tion concerning the practices in vogue in the car lighting 
department of this road are of interest, particularly the 
activities of the inside man. 

The inside man has more detail to handle as he over- 
hauls the panels and in addition goes over the fixtures, 
switch board, train lines and such miscellaneous equipment 
as may be used on the car. He checks over the lamp and 
fuse equipment, cleans the train line receptacles, adjusts 
switches on the distributing panel and renews any or all 
of the main fuses which show evidence of crystallization as 
they are by no means dependable as protective devices 
unless they will blow at the proper overload. 

The first step taken in the overhauling is to test out the 
whole wiring system for grounds or short circuits. If 
ok. a motor-generator set is connected to the generator 
panel, in place of the regular car lighting machine. The 
motor of the testing set is plugged into a 60-volt charging 
circuit and by means of an adjustable resistance the motor 
is operated at a speed sufficient to drive the generator and 
provide current to operate the panel, making it regulate 
as it would on the road in service. The voltage setting 
of the automatic switch and the floating voltage for which 
the panel is set are the most important factors of regula- 
tion. The current setting is important as it protects the 
generator from overload, but the voltage setting is even 
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more important. It determines the output to battery and. 
lamps and is always operating while the generator is 
above cutting-in speed, whereas the current control is in 
operation only when the generator output tends to rise 
above a fixed value, gradually transferring all control to 
the voltage limiting part of the regulator as the current 
demand falls below the full load setting of the panel. 
Proper voltage regulation not only protects the battery 
from overcharge or undercharge but relieves the lamp 
regulator of the necessity of absorbing excess wattage 
and permits operation well within its limits, eliminating 
tendency to flickering lights, carbon deterioration, etc. 

Immediately upon hooking up the set, a test of the auto- 
matic switch and maximum voltage setting is made with- 
out waiting for the temperature of the coils to reach nor- 
mal. A temperature test of the coil is taken and this read- 
ing corrected to 80 degrees I. for comparison with the 
last previous test. The resistance in the motor circuit is 
slowly reduced, speeding up the generator so that voltage 
is impressed on the regulator just as it would occur in 
service. The regulator under this method operates as 
though it were in actual service and false indications are 
not given. The motor generator set makes a very satis- 
factory arrangement for, testing although it is limited in 
its ability to operate the panel as it is too small to give 
an indication of the current setting. On the other hand, 
it has been our experience that current settings are not 
affected in service to any great extent by service condi- 
tions. 
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The motor generatore set has several advantages over 
the method of hooking two batteries in series through the 
train line, as is often done for testing. The testing may 
be done at any time during the overhauling without wait- 
ing for the battery to be installed; it is not necessary to 
have two cars together and most important of all, the 
regulator does not have to be manipulated by hand, a 
practice productive of many false indications. The prac- 
tice of testing by means of train lining and arranging 
connections to get two batteries in series does very well 
as a check for yard work if no other facility is at hand, 
but at best is not satisfactory as it is usually. necessary 
to use the field pile as a rheostat. When this is done the 
high voltage impressed on this pile may cause it to op- 
erate satisfactorily under this test even though there may 
be considerably more resistance in the pile and its connec- 
tions than normal. If the resistance in this circuit is not 
kept down to a minimum the cutting-in and: full load 
speed of the equipment may be seriously saffected. In 
fact, in several instances, the resistance of the carbon pile 
-and connections has been found to be excessive to the 
point of raising the cutting-in speed above the point 
where full output should have been reached. 

The practice of raising or lowering the levers by hand 
when testing is very inefficient and about as misleading 
as an open circuit voltage reading of a battery. Too much 
power resides in the hand of .the test operator and he un- 
wittingly exerts sufficient power to overcome friction due 
to slightly bent plunger stems, sticking dash pots, dirt 
and such defects. When the regulator is caused to func- 
tion under test just as it does on the road, a real test 
result is given and friction due to any cause becomes evi- 


Motor-Generator Testing Set Used to Operate Panel for Testing 
and Adjustments when the Car Is Standing 


dent very quickly. A regulator should operate at the 
same point as in a previous test unless there is wear or 
some defect which has developed in the intervening time. 
On the road, the plungers are raised by the current against 
the force of gravity or springs or a combination of both, 
and should quickly operate to hold the correct voltage 
with slight variations above or below the desired point as 
long as the train is at or above the regulating speed. 
Duplicating this condition as closely as possible in shop 
tests assures proper adjustment and satisfactory service 
operation. 
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After the initial test results are recorded, the electrician 
goes about the other work on the car and allows the panel 
under test to operate for about an hour in order that it 
may heat up to 80 deg. or more. Then the voltage ap- 
plied is varied: up and down from the setting for that 
particular panel by increasing or decreasing the speed of 
the test set, slowly at first to determine whether the 
regulator quickly compensates for the varying speed, and 
then in quick jumps to determine whether it will operate 
quickly enough to prevent, lamp destruction in case of 


Temperatures of Coils Are Taken to Determine Any Abnormal 
Heating 


sudden opening of the battery circuit at high train speed. 
Particuler attention is paid to the action of the dash pot 
to observe whether there is any tendency toward hunting 
when a sudden change takes place in the voltage im- 
pressed on the coil. 

If the action of the regulator is satisfactory, the test 
set is stopped and the panel given a thorough cleaning 
and adjusting of all working parts. The field pile is re- 
moved and vigorously shaken to dislodge dust or loose 
carbon partiles. The practice of rubbing the carbons to- 
gether to clean them is frowned upon as it tends to make 
the carbons too smooth and flat and the pile loses the 
resiliency required to vary its resistance between wider 
limits without opening at some point sufficiently to cause 
arcing and consequent burning of the carbons, thus ren- 
dering them useless. A few carbons are subjected to a 
slight bending strain to determine if they are still springy 
and lively enough to go back into service, thrust carbons 
and plates are removed and cleaned to cut down excess 
resistance at this point. The surface of the thrust carbon 
on the side toward the thrust plate should be made as 
smooth as possible so that there is the least possible re- 
sistance at these points, providing a low resistance contact 
and cutting down the tendency to overheat. All lever and 
plunger guides are examined to detect wear or flat spots 
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which might add to the friction and interfere with regula- 
tion. In the case of liquid pots, the liquid is thrown away 
and the pot cleaned out and steamed to remove all traces 
of dirt or scale. Air pots are taken apart and examined 
for scored or stuck pistons. . 
The automatic switch contacts, both carbon and copper, 
come. in for close inspection to determine whether the car- 
bon has at least 1/16 in. less gap than ,the ccpper and 
the copper brushes. The contacts are checked for wipe 
and large contact surface when pulled up tight so there 


‘Taking the Voltage Drop Across a Carbon Pile of a Panel Located 
in a Baggage Car 


may be ample carrying capacity to prevent undue heating 
and to relieve the carbons of as much of the current 
carrying duty as possible. This stops the rapid deteriora- 
tion of the carbon contacts which are supposed to take 
the “break” only, but which occasionally will be found 
to carry a surprisingly large percentage of the current 
output if the adjustment of the copper brush is not 
correct. 

The current regulating mechanism is checked for fric- 
tion and thoroughly cleaned. The attention required. by 
this part of the regulator is not quite as rigid as the rest 
as a few amperes variation is not so important inasmuch 
as the plunger is entirely out of action a very large per- 
centage of the time and excess current of sufficiently high 
values to injure the generator would overcome consider- 
able friction and correct the regulation long before any 
damage was done. : 

After the regulator has been cleaned and all mechanical 
adjustment made, the test set is again hooked on and a 
final test made. The switch closing and opening voltage 
is checked and the maximum generator voltage operation 
‘noted. The test set is then held at a fixed voltage, and 
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the lever arms working on the field carbon pile are oper- 
ated to compress and release the pile. This is to determine 
if there is sufficient resiliency to the pile, so that it will 
not open the field circuit or cause uneven voltage or cur- 
rent due to lack of travel to interpose a considerably in- 
creased resistance before opening the circuit. 

The record of the initial and final tests are preserved 
for comparison with previous and future tests to deter- 
mine the reliability of the apparatus as a regulator over 
a long period of time. | 

A point is made of having the battery installed by this 
time and the test and overhauling of the lamp regulator is 
in order. All lights are thrown on and the battery and 
lamp voltage noted. Careful examination for mechanical 
defects is made and the regulator cleaned. The control 
circttit is opened by removing the unit and the drop 
through the regulator taken at the terminals and also the 
drop in the carbon pile taken at the end plates. On a 25 
ampere load this drop should not exceed 1.75 volts at the 
terminals and one volt or under in the piles themselves. 
Any excess over these figures would indicate high resist- 
ance at some point. All end plates to carbon, and plate 
to flexible, as well as flexible to terminal are checked 
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Testing for Grounds and Short Circuits 


with the voltmeter on low reading. This point of high 
resistance may easily be determined in this manner and 
corrected and the regulator made ready for testing as to 
voltage operation on the road. All that is necessary for 
this test is to put the car on charge to impress high volt- 
age on the battery circuit which gives the same condition 
as though it were operating in service. The voltage at 
which the lamps will burn is determined in this manner 
and corrective adjustments made if required. 

Train lines have proved of great service in various 
ways and all cars are so equipped. While the need of 
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train lines is not of frequent occurrence they must. be 
maintained in good order ready for use at any time. 
When the occasion arrives when train lining must be 
resorted to it was sometimes found that the long exposure 
of the receptacle to the action of gases and corrosive ef- 
fects of various kinds as well as the accumulation of dirt 
and cinders was sufficient to prevent the flow of current 
or at least caused considerable voltage drop at the re- 
ceptacle. Various methods were introduced to get around 
the difficulty, among them the old trick of putting the 
plug of the connector under the faucet of the water tank 
before putting it into the receptacle. The water soaked 
up the dirt and corrosion and usually it was possible to 
establish the circuit, although there might still be con- 
siderable drop in voltage due to the poor contact at the 
receptacles. Sandpapering the interior contacts of the 
receptacle was satisfactory but did not last and had to be 
repeated often. Finally, the trouble was eliminated by 
means of a wooden dummy plug made up to fit the recep- 
tacle and held in place by screwing up the thumb nut. 


The contacts are cleaned of all foreign matter and the | 


dummy put in place and when removed after long periods 
the contacts are found as clean as when the dummy was 
applied. When it is necessary to train-line a car, the 
trainman removes the dummy and places it in the switch 
locker, its presence then serving notice on the electrical 


Line 


Train 


Showing Actual Appearance of the 
Dummy Plug 


Photograph 


inspector that the car has been train lined even if no other 
evidence is present. Very little cleaning of the contacts 1s 
necessary since the dummy plug was adopted and conse- 
quently the contacts are not wern down to the breaking 
point as was quite often the case previously. Having 
attended to the foregoing. and both inside and outside 
workmen are finished, the equipment is motored. If the 
switch picks up readily the equipment is presumed to be 
in working condition and service records support this 
presumption. The switches are all thrown in with the 
exception of the battery switch and a final test made for 
grounds or short circuits and if ok., the car is released 
for service. The battery circuit is tested separately as it 
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good order. 
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is so often found to ring to ground even though there 
may be a new floor in the box and the trays themselves. 
cleaned and painted. Such grounds as are found in the 
battery circuit are usually of such high resistance that. 
the leak is negligible and the adoption of rubber jars is. 
wiping out this source of trouble to a great extent. 


It is, of course, quite possible to go to greater lengths. 
in testing and overhauling the equipment and in the early 
days of axle generator lighting such extreme care was 
necessary, but today we take advantage of the advances 
made in electrical and mechanical design and pass up 
various tests and details of overhauling as have proved 
unnecessary. The parts of the equipment which are sub- 
ject to wear and points at which trouble develops in serv- — 
ice receive the closest attention, and other parts which 


Sketch Showing Dimensions of Train Line Dummy Plug — These 
Plugs Keep the Train Line Receptacles Clear of Dirt 


give practically no trouble in service are subjected to very 
slight disturbance. Panels are never removed to inspect 
the back connections as loose connections are extremely 
rare. It is easier and cheaper to put the voltmeter on low 
reading scale and use it in exploring points across switch 
clips, terminals, fuses, etc. When excessive drop is found 
the affected part may be repaired without waste of time 
in removing apparatus again and again only to find it in 
Poor connections, if serious, heat up the 
parts in trouble and expose themselves quickly enough 
when the electrician runs his hand over the parts, which 
he may do on 30-volt circuits with entire safety. The 
voltmeter shows up excess drop and the remedy is usu- 
ally evident on inspection of the part affected. 


Train Control Orders Modified 


The request of the Great Northern that the order of 
the Interstate Commerce Commission requiring it to install 
automatic train control be modified, so as to permit an in- 
stallation between New Rockford, N. D., and Minot, 
N. D., instead of between Williston, N..D., and Wolf 
Point, Mont., was granted in an order made public on 
March 30. The commission also exempted from the ap- 
plication of the order the locomotives of the Devil’s Lake 
district, which run for about four miles over the double 
track between Surrey and Minot, N. D. 

The Interstate Commerce Commission has granted a 
petition of the Lehigh Valley, the Reading and the Balti- 
more & Ohio for an extension of time to September 1 for 
the fulfillment of the commission’s automatic train control 
order as to the Lehigh Valley. | 
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Brill-Westinghouse Gas-Electric Car for the Boston & Maine 


A. 73-Foot Gas Electric 


Car for Boston &* Maine 


Control Circuits and 760-Watt Lighting Load Supplied by 
215 Ampere Hour Battery and 2.5 Kilowatt Exciter 


NEW gas-electric car which is 73 feet long and has 

A a seating capacity of 92 persons has just been de- 
livered to the Boston & Maine. The weight of the 

car without load is 110,000 Ib. and the estimated average 
load is 14,000 lb. The engine-generator unit is mounted 
at the forward end in a 11-ft. 6-in. compartment which 
also houses all of the engine auxiliary apparatus and the 
control eqttipment. The operator’s seat and controls are 
located at the forward right-hand side of this compart- 
ment. The control is arranged for double-end operation. 
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The entrance to this compartment is through end center 
entrance swing doors that open at the rear end onto the 
vestibule and at the front end into a small baggage or 
storage compartment. 

The baggage compartment «is fitted with two folding 
seats and can be used as a smoking compartment. Four 
side entrance doors are provided for the passengers and 
one for the operator. The rear vestibule is fitted with 
two doors and the storage room with two. The operator’s 
door is located at the rear of his seat in the engine room. 
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Floor Plan of the 73-Ft. Car 


The other control cab is located at the rear of the car on 
the right-hand side. This second control cab is entirely 
enclosed. The car ends are rounded and fitted with three 
clear-view glass windows at the front end and two win- 
dows with a center folding door at the rear end. 

The main passenger compartment is 46 ft. 6 in. long 
and is fitted with 35 seats for 84 passengers. The RE 
is located slightly off the center line of the car as the 
seats on one side are capable of holding three persons and 
on the other only two. This type of seating arrangement 
gives an unusually low ratio of floor area to seated 
passengers and, hence, is a very economical type of design. 
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A toilet is located on the rear vestibule. The car is heated 
by a hot water circulating system, the coal heater being 
located at the rear of the main passenger compartment. 
A 600-volt electric heating unit is used in the rear control 
cab. 

The car is mounted on standard high-speed MCB Brill 
trucks. The electric traction motors are mounted on the 
forward truck which has a wheelbase of 7 ft. 6 in. The 
wheelbase of the trailing truck is 7 ft. The wheel diameter 
is 33 in. The truck center distance is 54 ft. 6 in. 

The car body is of light-weight steel with straight sides 
and arched type roof. The underframe consists of two 
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12-in. channels to which are riveted the cross members 
supporting the car body. The posts are of spring brass. 
The car body construction and the well equalized trucks 
give the car excellent riding qualities. An added feature 
of this car are roller bearings that greatly reduce the 
friction at starting and insure very reliable operation. ' 
The motive power equipment consists of a Brill-West- 
inghouse, 250-hp. six-cylinder gasoline engine driving a 
160-kw. generator. The power is supplied to two 140-hp., 
600-volt traction motors mounted on the forward truck. 


Lighting Equipment 


The car is equipped with a 32-volt, 215 ampere-hour 
storage battery consisting of 16 Exide MVE-13-2 cells, 
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The Pasenger Compartment 


arranged 2 cells per tray. This battery affords the current 
for car lights, for engine starting motors, and for ex- 
citation of the exciter field. It is kept charged by the 
exciter through a regulator of the carbon pole type. The 
rating of the exciter is 2.5, kw., 66 amp., 38 volts, 1,100 
r.p.m. The device which regulates charge to the battery 
is a Safety type F battery charge control rated at 40 volts 
and 35 amperes. 

Lamp voltage is maintained at the proper value by a 
Safety type F lamp regulator rated at 40 volts and 50 
amperes. The passenger compartment is lighted by nine- 
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‘being standard 60-ft. cars. 


ENGINEER Vol. 17, No. 4 
teen 15-watt lamps in opal reflectors arranged in two rows 
over the seats. There are four similar lighting units in 
the baggage compartment, three lights in the engine room, 
two in the rear vestibule and one each in the toilet and 
operator’s cab. The classification and marker lights are 
provided with electric lamps and there is a headlight 
mounted on the roof at each and of the car which is 
equipped with a standard 250-watt lamp. The operator’s 
window at each end of the car is supplied with an auto- 
matic electric window wiper. 
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Car Performance 


It is estimated that all of the principal operating costs: 
of this single car unit will be lower than those for the 
steam train it is replacing. Fuel costs will be lower as the 
total train weight per passenger seat is much lower. 
Labor costs will be lower as there is no need for an 
operator in the engine room corresponding to the fireman 
on the steam train. It is also expected that maintenance 
costs will be much lower than those for the replaced steam 
train as overhauls will be more infrequent. The feature 
of continuous service with infrequent inspection permits: 
the use of the car on a long daily run not possible with 
a single steam locomotive. The new gas-electric car 
also eliminates the coaling and watering facilities neces- 
sary with the steam service. 

Until recently only sixty-foot cars, and smaller ones, 
have been constructed to meet various service conditions. 
Such units as these have been built with power plant 
capacity for either single car or trailer operation. 
The smaller car when suitable for trailer operation 
is a very flexible unit, but not the most economical unless. 
the trailer operation is continuous. Where service con- 
ditions are such that the loads are small and practically 
constant, and where the capacity of the 73-ft. car is 
adequate for the service, there is no doubt that it will 
prove to be the most economical as its operating costs will 
prove lower than the single motor car unit with a trailer 
or the steam train. 

The complete car was assembled by the J. G. Brill 
Company. The Westinghouse Electric & Manufacturing 
Company furnished the motive power equipment. It is 
one of three purchased by the Boston & Maine from the 
Brill and Westinghouse Companies, the other two units 
Five of the 73-ft..cars have 
been ordered by the New York, New Haven & Hartford 
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Brill- Westinghouse, 


Gasoline-Electric Switching Locomotive 


in Service on the Long Island 


New Northern Pacific Observation-Club Car for the North Coast Limited 


@bservation-Club Cars for Northern Pacific 


Unusually Complete Electrical Appointments Include 
Many Features Other Than Lighting 


HE Northern Pacific is now receiving from the 
Pullman Car & Manufacturing Company 10 steel 
observation-club cars, in the design and interior 
arrangement of which there are several unusual features. 
These cars, beginning with April 1, will be placed in 
service between Chicago and Seattle, Wash.,‘on this road’s 
North Coast Limited trains. 
In order to provide room for unusually complete toilet 


Complete Harmony of Decorative Details, Variety in the Selection 
of Furniture and the Use of Table Reading Lamps Give Character 
to This Observation Room 


and club lounging facilities in a single car, these cars 
have been built with an overall length of 83 ft. and com- 
plete utilization of the possibilities of this length has been 
effected by building the cars without front vestibules, 
entrance being gained through the adjoining Pullman cars. 
Another unusual feature is the elimination of passenger 
steps and trap doors from the observation platform at the 
rear of the car in order that there be no interference with 
the complete use of the observation platform at all times 
by the passengers on the train. 
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How the floor space of the car has been utilized is. 
clearly indicated in the floor plan drawing, from which 
it will be seen that, starting at the forward end of the car, 
behind the Baker heater compartment, are the ladies’ 
rooms, a single entrance from the corridor communicat- 
ing with complete shower bath and toilet facilities and a 
lounging room, the long sofa in which may be made 
up into a sofa berth. Mu§rrors are provided in the wall 
over the lounge sofa and over the dressing table and a full 
length mirror is placed in the wall between the lounging 
room and the corridor. 

Adjoining the women’s rooms are two men’s smoking” 
rooms, each equipped with six leather upholstered chairs 
and a card table. An attractive feature of these rooms is 
found in the glass panels in the corridor partition on both 
sides of the doorway into each of these rooms which 
enable the occupants to see out of both sides of the car. 
Adjoining the second smoking room is the men’s toilet, 
accessible from the corridor, and next is a well-appointed 
barber shop, through which access is had to the men’s 
shower bath. Behind the large mirror in the side of 
the barber shop opposite the shower bath is an upper 
berth for the use of the attendant. The barber shop and 
shower are finished in white enamel and the barber shop 
is completely and conveniently equipped with all neces- 
sary fixtures, including a white porcelain pedestal wash- 
stand and a full size barber chair. The buffet, which 
occupies the last compartment adjoining the observation 
room, is equipped with the essential apparatus for dis- 
pensing soda water drinks and other cold beverages and 
is well supplied with refrigerator and locker space. 

In the observation room which is slightly over 25 ft. 
in length, there is a marked departure from the conven- 
tional type and arrangement of furniture. It will be seen 
that on either side of the car has been placed a small 
table and reading lamp and that on one side is a capacious 
sofa. Across the car from the sofa is a Victor orthophonic 
phonograph in a cabinet which harmonized in style and 
finish with the other furnishings and decorations. 

The comfort and general attractiveness of this 
room is further enhanced by the use of chairs of three 
distinct types each differing from the others in appear- 
ance so markedly that the monotony of the customary 
rows of chairs in observation and club cars is completely 
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eliminated. The possibility of finding a comfortable seat 
has also been increased by slight variations in height or 
tilt of those chairs which otherwise are identical in ap- 
pearance. 

From an inspection of the car, it at once becomes: evi- 
dent that its interior decoration and furnishing was not 
left to the engineering designer.- As the keynote of the 
decoration of the observation room, the men’s smoking 
rooms and the women’s lounging room, the Adam motif 
was selected and this has been applied to produce a 
charming effect of harmony and good taste. The interior 
is finished in French walnut decorated with a color scheme 
in decaleomania which harmonizes with the soft colors of 
the carpet specially woven to conform in figure with the 
prevailing scheme of decoration. 

The windows are unusually large, both in height and 
width, and a person of ordinary height can readily see out 
of the car while standing erect. The window at the rear 
end of the observation room is said to be the largest ever 
used in car construction, measuring 4 ft. 2 in. in height 
by 5 ft. in width. The windows throughout are of double 
sash construction and in winter time a third sash is ap- 
plied to the outside of the car. 

These cars, which are 83 ft. in over all length, measure 
77 it. 3 in. over the end sills and weigh 170,500 Ib. The 
trucks, which are spaced 58 ft. 5% between centers, 
are cast steel of the six-wheel, top equalized type. They 
are equipped with the Miner safety locking device, Stucki 
side bearings and Simplex clasp brakes. 

The cars are fitted with the Miner friction draft gear 
and bufhng device, and the Pullman coupler centering 
and carrying device. Other special equipment of the cars 
includes Utility ventilators on five of the cars and Mudge 
ventilators on the other five, with exhaust fan ventilators 
in the ladies’ room and the two men’s smoking rooms. 
The brakes are of the Westinghouse U.C. type with two 
14-in. cylinders. 


Electrical Equipment 


Current is supplied to the car from a Safety 4+ kw., 40 
volt, body hung generator mounted on the center line of 
the car. This generator is driven by a 5 in. belt from a 
barrel type axle pulley. It may be noted that 64-volt head 
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EP-15 with a capacity of 350 ampere hours. 
of batteries are housed in rubber jars. 

The switch panels were furnished by the Crouse-Hinds 
Company and are equipped with three knife switches; 


Both types 


one for the train. line, one. for the. battery and one for. the 


lights. In addition there are 10 branch circuits which are 


The Observation Platform Is Without Trap Doors, Stirrup Steps 
Being Provided for the Trainmen—The Searchlight Over the Hood 
Is for the Pleasure of the Passengers 


operated by push buttons. Gang switches are located in 
the rooms for local control of lights. The train wires con- 
sist of two No. 2 conductors. 

There are two charging receptacles, one 6n each side of 
the car. These are Anderson, type C, swivel receptacies 
of 100 amperes capacity. 

On the observation platform are located two receptacles, 
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The Floor Plan Arrangement of the Northern Pacific Observation-Club Cars 


end lighting has been standard on the Northern Pacific, 
but the road has recently decided to equip trains Nos. 1, 2, 
3 and 4 with 32-volt axle lighting. 

The generator regulators are of the standard Safety 
type such as is applied to general service cars of the 
Pullman Company, while the lamp regulators are of the 
Safety type F, of 50 amperes capacity. 

Five of the 10 cars are equipped with Putnam 16 cell 
storage batteries, type CLEF and of 360 ampere hours 
capacity. The other five are equipped with Electric 
Storage Battery Company’s 16-cell Exide batteries, type 


one on either side for connection tu electric markers, and 
a third receptacle in the observation hand rail for connec- 
tion to an electric sign. 
Lighting Arrangements 

The Safety Car Heating & Lighting Company fur- 
nished all of the interior lighting fixtures. The fixtures 
were designed and manufactured especially for these cars 
with ornamentation and coloring. in harmony with the 


Adam motif. The finishing on the metal portions is 
stained brass accentuated with delicate light colors includ- 
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ing jade, new blue and oxblood. Center deck lamps, of 
which there are eight per car, are special center lamps No. 
19456 with No. 51646 bowls. Four of these are located 
in the observation room, one in the barber shop, one in 
each of the men’s smoking rooms and one in the ladies’ 
lounging room. Each of these lamps is equipped with a 
100-watt, PS-25 clear bulb. 

Lower deck fixtures No. 9054 with nickel finish and No. 
53213 bowls are used in the buffet, in the men’s bath and 
in the ladies’ bath. The buffet fixtures use 50-watt, PS-20 
clear bulbs, while those in the bath rooms are 25-watt, 
S-17 bulb each. There are 5 other lower deck lights in 
the passage way and these are No. 19461 type with No. 
56334 bowl. Each is equipped with a 25-watt, S-17 clear 
bulb. 

In the observation room there are seven 2-light brackets 
No. 19457 special, each of which is furnished with a 25- 
watt, S-17 clear bulb. There is one light bracket over the 
desk in the observation room of the No. 19472 type in 
which a 25-watt, G-18%4 clear bulb is used. There are 
also two other one light brackets in the observation room 
of the No. 19458 special type. The barber shop is 
equipped with two brackets of this type except that they 
are nickel plated and four others are used in each of the 
smoking rooms. Twenty-five watt, S-17 bulbs are used 
in all of these. 

In the ladies’ lounging room 5 candlebra brackets are 


installed. These are of the No. 19460 type with parch- 


ment shades, and each is furnished with a 15-watt G-18% 
clear bulb. 

The ladies’ toilet and ladies’ bath, and the men’s toilet 
and men’s bath are each furnished with one 25-watt, S-17 
clear bulb mounted in one light bracket of the No. 3844 
nickel finish with No. 9632 shades. 

One No. 1749 pendant fixture with nickel finish, sup- 
plied with a 15-watt, G-18%% clear bulb is mounted in the 
barber shop. 

On the two tables in the observation room special table 
lamps No. 19459. with 25-watt, S-19 bulbs are used and 
these add materially to the home-like appearance of the 
room. It is interesting to note that each of these lamps 
weigh 60 pounds and are said to have demonstrated their 
stability.even under severe switching impacts. 

Two 15-watt, G-18% clear bulbs are located on the ob- 
servation platform and these are housed in a No. 9060 
vestibule lamp. 

The switchboard locker is equipped with one 15-watt. 
G-1814 clear bulb mounted in a wall socket, and one 
15-watt, G-18!4 green colored bulb used as a generator 
pilot lamp. This latter is a 64-volt lamp while all of the 


others are for 32-volt operation. All lamps are equipped’ 


with medium screw base. 

A floodlighting unit containing a 250-watt projection 
type lamp is mounted on the roof at the rear of the car. 
Its elevation and direction are controlled by a lever hand 
wheel from the observation platform so that passengers 
can use it at night to view the passing scenery. 


Electrical Fixtures Other Than Lighting 


Westinghouse Electric & Manufacturing Company’s 
railway type bracket fans are installed on the cars. Four 
of these are in the observation room, one in the barber 
shop and one each in the men’s smoking room and in the 
‘adies’ lounging room. The smoking rooms and ladies’ 
lounging rooms are also equipped with electric motor 
driven exhaust fans. 
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Each car is supplied with two curling irons, one electric 
hair drier and one Western Electric Company’s No. 12 
vacuum cleaner and one 12 pound American Beauty press- 
ing iron. 

Telephone service is furnished by a Western Electric 
Company’s No. 1020 AL desk type telephone which can 
be brought out of the locker and plugged into a jack 
located in the writing desk in the observation room when 
required. | 

Under the desk is a 534-A desk set box wired to a 
receptacle on the observation car platform to which con- 
nection is made at important cities along the line which 
gives the passenger telephone service while the train is 
standing at these points. 

The first of these cars to be completed left Chicago in 
charge of the Passenger Traffic Department on February 
20, to make a trip’ through a large number of eastern 
cities at which time’ it was open to the general ‘public for 
inspection. 


Boston &, Maine Installs Welded Bondé 


As weld bonds have been installed by the Boston & 
Maine on the electrified section which extends 
through the Hoosac tunnél, near North Adams, Mass. 
They are also being applied at other points for signal 
track currents. _ ; 
A’ quality ‘of ‘new’ rail laidduring the past season has 


& 
Gas Welded Bonds Being Applied to New Rails 


been bonded with acetylene welded bonds and the operat- 
ing department is well satisfied with the installation. The 
photographs were taken at the beginning of the work and 
show the new rail being bonded before it was thrown into 
gage. It is expected that all new rail on this property 
will be bonded with gas weld bonds including both the 
electrified zone and automatic signal territory. 


One of the 1500-lV’olt Direct Current Motor Cars 


Motor Cars and Trailers for Illinois Central” 


Design, Operation and Maintenance of Equipment to be 
Used for Chicago Electrification 


By W. M. Vandersluis 


Electrical Engineer, Chicago Terminal Improvements, Illinois Central 


HE initial tentative electric time-table for opera- 
tion of electric trains on the electric lines of the 
Illinois Central in Chicago, provides for a total of 
414 trains in a normal week day. Eighty-three of these 
trains will arrive and depart from Randolph street in 
the morning rush between 7 :30 a. m. and 9.30 a. m. and 
73 trains will arrive and depart from the same termi- 
nal between 4.30 p. m. and 6.15 p. m., the evening rush. 

One condition to be met in the design of the electrical 
equipment required an appreciable saving in running time 
over steam operation. The average straight line accelera- 
tion rate is 1.5 m.p.h. per second, the braking rate 1.75 
m.p.h. per second. Average voltage at the pantograph 
has been assumed at 1350, with a maximum of 1550 and 
a normal of 1500. Balancing speed on level tangent 
track at 1350 volts is 57 m.p.h. For speed determina- 
tions, wheel diameters are assumed as 36 in. average, 38 
in. new and 34% in. scrapping size. 

Lengths of run between stops vary from 0.34 miles in 
local service to 14 miles in special service. The average 
runs between stops are 0.6 mile for locals, 0.95 mile for 
expresses and 1.7 miles for the specials. From an op- 
erating standpoint, it is necessary to have identical equip- 
ment for all services, so that motor equipment must stand 
the maximum service without injurious heating. The 
South Chicago local is the determining factor. 

Orders have been placed for 130 motor cars and 8&5 
trailers, which, with the 45 cars now in steam service, to 
be converted into trailer cars, will make available 130 
two-car units for initial suburban service. 


*Abstract of a paper read before the Western Society of Engineers in 
Chicago on March 9. 


Mechanical Features 


Motor car and trailer bodies are alike with the ex- 
ception that the motor car underframe is designed for 
carrying the control equipment and the roof is designed 
for carrying two pantographs. Trap doors and steps, as 
provided for the original 45 cars, are omitted from the 
motor car and are installed only on the end of the trailer 
car adjacent to the motor car. As high platforms are 
being installed at all suburban stations, these trap doors 
and steps, one set per two-car unit, will be available for 
emergency use. 

The cars are 72 ft. 714 in. long over buffers, 10 ft. 
6 in, wide over platforms at vestibule side door, and seat 
84, 68 in cross seats and 16 in the four longitudinal end 
seats. Aisles are 3 ft. 0-14 in: between the seat backs. 


The body of the car is steel, inside sheathing of pure 
aluminum, roof sheets and lower deck sheets of aluminum 
alloy; the doors, of which there are eleven per car, are 
made of sheet aluminum. Copper bearing steel is used 
for all steel in the car bodies. 


The motor car trucks are equipped with two motors 
each and are of the swing bolster, equalized type with a 
wheel base of 8 ft. 3 in. The truck frames with pedes- 
tals, transoms and brake supporting lugs are integral steel 
castings. Wheels (new) are 38 in. in diameter of rolled 
steel. Clasp brakes are used on both motor and trailer 
trucks. Trailer car trucks are similar to the motor 
trucks, but with a wheel base of 6 ft. 3 in. and 33-in., 
wheels. 


Collapsible safety gates are provided between cars to 
prevent possible accidents from passengers falling be- 
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tween them. For the convenience of the passengers, all 
cars are equipped with diaphragms to permit easy access 
from car to car without exposure to the weather. 


Electrical Equipment 


The motors have an hourly rating of 250 hp. and a 
continuous current carrying capacity of 210 amperes. 
They are 750-volt motors insulated for 1500 volts with 
two permanently in series on each truck. 

Two pantographs are provided for each motor car, one 
over each truck center. Their supporting structure is 
provided with double insulation. The operating range is 
from 16 ft. to 24 ft. These are spring raised, air low- 
ered, and all pantographs in a train may be controlled 
from any cab. Selector switches for the pantographs on 
each car are provided. 

One control cab 1s provided for each car, located so 
as to be at each end of the two-car unit. A door en- 
closes the equipment when the cab is not in use and allows 
full use of platform. This door forms a cab for the 
motorman when opened. The space in the body bulk- 
head opposite the control apparatus contains a folding 
seat for the motorman. 

A 3%4-kw. 1500 volt motor-generator set is installed on 
each motor car to supply energy at a nominal voltage 
of 32 for the control equipment, electro-pneumatic brakes, 
lighting circuits, door operating engines, train signals, 
door signal system, and for charging the battery which 
carries the low voltage load should the motor-generator 
set be inoperative. 

This unit has a double commutator and has the genera- 
tor enclosed in the same frame. It will run continuously 
with pantograph raised and the 300-ampere battery, car- 
ried for convenience, on the trailer car, will float on the 
line. A regulator of the carbon-pile type regulates the 
voltage and load taken by the set. Separate carbon-pile 
regulators control the lighting circuit voltage in each car. 

The control equipment provides automatic acceleration 
by use of electro-pneumatically cam operated switch 
groups. Two independent electro-pneumatic line switches 
in series open the motor circuits and relieve the cam op- 
erated switches from opening circuits under load. 

Automatic acceleration is obtained through current 
limit relays, but provision is made for positive manual 
operation step by step, if desired. 

The control of the traction motors provides seven full 
field series control steps with five full field parallel and 
one normal field parallel step. Shunt or T-type transi- 
tion from series to parallel is used. The master con- 
troller has a safety type handle, which will open the main 
circuit and set emergency brakes if released, except when 
-the reverser handle is in the “off” position. It is also 
interlocked with brake apparatus so that power may not 
be applied unless the brakes are cut in service from the 
same cab. 

Heating Apparatus 


Heating is supplied at 1500 volts, with five car body 
circuits and one cab heater circuit per car. Car body 
units are of 750 watts each, with a total of 29 kw. per 
car. There are two coils per heater. Normally one ele- 
ment under each of the 34 cross seats and all under the 
longitudinal end seats may be energized. At low tem- 
peratures, or when needed to quickly heat the cars, the 
additional coil under each cross seat may be used. All 
circuits of heaters in the car body are controlled auto- 
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matically by two thermostats of different temperature 
settings, subject to selection by trainmen on. operating 
instructions, 

The heating elements are of the enclosed type, the 
heater wire being embedded in an insulating compound 
having a high fusing point enclosed in a metal shell. Fur- 
ther protection is provided by the heater case designed to 
prevent the insertion of foreign objects. 


Couplers 


Each end of the motor car-trailer unit is equipped 
with an automatic mechanical, air and electric tight-lock 
coupler with a 6%-in. x 8-in. friction spring draft gear 
and ball and socket anchorage. The draft gear is de- 
signed for a maximum curvature of 33 degrees. These 
couplers are self centering and units may be coupled or 
uncoupled by one man from any adjacent cab. They 
also may, be operated by hand. 

The automatic coupler contains the brake pipe and main 
reservoir balance pipe air lines and 39 contacts for the 
low voltage control circuits. The 1500 volt circuits are 
not bussed through the train. An interlocked switch to 
short circuit the door signal system on uncoupled ends 
of trains is included. 

Couplers between cars of a unit are similar, but with a 
1500 volt bus for heaters only, and must be hand con- 
trolled from under the car, as the motor and trailer cars 
will not be separated except in shops or for emergency 
purposes. 


Brakes 


Electro-pneumatic brakes will provide simultaneous ap- 
plication on all cars of a train. . This brake equipment 
functions pneumatically at the same time as it functions 
electrically, so that if the control voltage fails, the brakes 
will operate as standard automatic air brakes, without 
requiring any additional attention by the motorman, 

Service braking is at the rate of 1.75 m.p.h. per sec- 
ond and emergency braking at not less than 3.00 m.p.h. 
per second. Normal brake pipe pressure is 90 lb, A 
1500 volt d.c. motor driven air compressor having a pis- 
ton displacement of 35 cu. ft. per minute, with two 16-in. 
x 60-in. main reservoirs, is installed on each motor car. 
Governors operate from 100 to 115 lb. per sq. in. and 
all compressors in a train start when any governor cuts 
in, through a synchronizing train line circuit operating 
at contro] voltage. 


Door Controls 


The four vestibule side doors are operated by 32-velt 
motor-operated door engines. 

Control stations are provided just outside of car end 
doors, containing a master switch which controls all four 
doors on one side of the two-car unit and a switch for the 
individual door adjacent to the station. The four doors 
can be controlled from any one of the four controls 
switches. Duplicate switches are provided on the oppo- 
site side for similar operation of the four doors on the 
opposite side of the unit. In addition, when the motor- 
man’s cab is in use, the control of his outside door is 
automatically taken away for the other ‘switches and he 
can control this door from a separate switch in the cab. 

Watt-hour meters are installed in the motor circuits of 
each car with remotely operated dials in each cab. These 
meters have inspection dial to permit shopping on the 
kilowatt-hour basis if desired. 
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Electrically operated window wipers are used for each 
motorman’s front window. ; 

Aluminum alloy conduit, outlet boxes and wiring de- 
vices are used whenever thought practicable with a view 
to further reducing the car weight. 

The motor car without passenger load weighs, com- 
pletely equipped, 141,000 Ib., and the trailer car 85,000 Ib. 


Inspection and Repair Facilities 
In addition to the inspection of the multiple unit equip- 


ment at terminal points to take care of minor repairs and 


emergenty adjustments, it is planned to have inspections 
made after every 1,500 miles of run. As the daily mileage 
per anit is about 100, facilities are being provided for 
light inspection of all cars at least twice a month, initially. 

A study of the time necessary for the light inspection 
shows that this may be done in about 414 hours or dur- 
ing the day layover at Randolph street between peak 
hours. 

To take care of this work a light inspection building 
76 feet by 480 feet, 28 feet high, is being built in the 
space nearest to Randolph street eames is Available, which 
is at 16th street. This building will have four tracks with 
a capacity of six cars each. Eonctets inspection pits are 
being installed for all tracks. Runways adjacent to top 
of cars will facilitate pantograph inspection and tests. 


‘Equipment consists of an air compressor for blowing” 


out' electrical apparatus, portable car jacks, electric lift 
truck, relay testing devices and portable transformer out- 
fit for high voltage tests,:as well as miscellaneous small 
tools. A storeroom.for small repair parts and complete 
oil storage facilities are included. 

Heavy inspection of multiple unit cars is considered 
advisable every.6,000 miles, or every fourth light inspec- 
tion. The time required is estimated at 16 hours for each 
motor car-trailer unit. The cars must be sent to a shop 
and all apparatus covers removed so that detailed inspec- 
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tion can be made and the apparatus cleaned, oiled and 
blown out with air to remove metallic dust and other dirt 
accumulations. 

A complete overhaul is planned after every 35,000 miles 
of service, or one a year. At that time heavy mechanical 
repairs can be made to car bodies and trucks and cars 
painted or varnished as necessary. The time required in 
the shop is estimated at about three weeks. 

For the heavy inspection and overhaul work, an electric 
shop is being built at the main shops of the system at 
Burnside, near 95th street. This is designed as a perma- 
nent building and fits in with the general scheme cf ex- 
tension of the present passenger car facilities. It consists 


of a heavy inspection shop 86 ft. by 350 ft., 29 ft. high, 


with four tracks, each to handle four cars. Concrete pits 


are laid out under each track and the whole shop is served 


with two 25-ton traveling cranes with main and auxiliary 
hoists. 

Adjacent, with a common partition, is a repair shop 
for electrical equipment only, 70 ft. by 350 ft., served 
with a ten-ton traveling crane. A testing room will be 
located in one end of the repair shop. 

The shop equipment will consist of the necessary tools 
and fixtures for repairs to motors, control equipment, air 
compressors and all accessories including storage battery 
charging. Electrified yard tracks for storage and testing 
are bene built in connection with this repair shop. 

It is the intention to use the heavy inspection building 


as a stripping and assembling shop for the cars, which, 


after removal of the eee equipment, will. be sent to 
the regular shop, near by, for necessary’ complete’ over- 


hauling or repairs, returning to this shop for mounting 


of thes electrical equipment len overhauling has been 
completed. 

At a later date, it is the intention to build a stripping 
and assembling shop, truck shop and wheel shop in con- 
nection with iige new buildings. 
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Buenos Alres Southern Viaduct, Entrance to Buenos 


Aires 


Electrically Oferated Bascule Bridge Over St. Johns River at Jacksonville, Fla. 


Florida East Coast Bridge Over 


St. Johns River 


Electrical Energy Meets Every Requirement for Power, Indication 
and Safety in Huge Bascule Bridge at Jacksonville 


NOTABLE application of electric power is seen 

in the single leaf Strauss Trunnion Bascule bridge 

on the Florida East Coast over the St. Johns 
River at Jacksonville, Florida. This huge bridge which 
has a lift span of 216 ft. and weighs 650 tons, was placed 
in service in the latter part of November, 1925. The 
river traffic is such that it is necessary to raise the bridge 
between 20 and 30 times a day and every facility has 
_ been provided to make a failure of the bridge to open 
practically impossible. 

The principal source of power for bridge operation is 
_derived from the city of Jacksonville and electrical energy 
is furnished to a substation located on the north end of 
the bridge at 13,000 volts, three phase, 60 cycles. This 
power is stepped down to 440 volts at which voltage 
it is used for the operation of the main motors. 

At the transformer substation is located a steel cabinet 
which houses an automatic oil switch actuated by a tim- 
ing device. If for any reason a short circuit occurs in 
the wiring or in any of the electrical equipment on the 
bridge, the main circuit breaker will be thrown open. At 
the end of 15 seconds, the time reset feature of the 
switch functions and the circuit breaker will be closed. 
If the breaker is again thrown open due to the per- 
sistence of the short circuit it will again be closed at 
the end of 30 seconds. This operation is repeated a third 
time at the end of 45 seconds, but if at the end of this 
time the circuit breaker will not stay in, the trouble must 
be located and removed before the breaker can be closed, 
which is then done by hand. 


Auxiliary Power 


As a failure of power is a contingency which may 
arise at any time, necessary provisions have been made 
for the operation of the bridge in such an emergency. 
On the lower floor of the operating building is located 
equipment which is used in the event of power failure 


at the substation. This emergency outfit consists of a 
Sterling Dolphin gasoline engine manufactured by the 
Sterling Engine Company of Buffalo, N. Y. This en- 
gine, which is rated at 158 hp. and runs at a speed of 
1550 r.p.m., is direct connected to a General Electric 
type EP generator with normal operating speed of 1200 
r.p.m. Should it become necessary to operate the bridge 
from this equipment, the time required to change over 
from the city power, start the gas engine and raise the 
bridge is approximately 8 minutes. 


Machinery Room 


The machinery room is located near the upper part 
of the bridge and in addition to two large main motors 
and connecting gears, also houses a switchboard which 
carries the necessary controlling equipment for the op- 
eration of the motors. The main motors are of the West- 
inghouse induction type. These have a rating of 225 hp. 
each, 440 volts, 3 phase, 60 cycles and run at ’a speed of 
312 r.p.m., taking a full load current at 490 amperes.. A 
smaller auxiliary 50 hp. Westinghouse induction motor 
which is also three phase, 60 cycle, is used in connection 
with the auxiliary gas engine generator set previously 
mentioned. This motor is arranged to drive a large gear 
which in turn rotates a small pinion that meshes with the 
main train of gears used in raising or lowering the bridge. 
The gearing of this motor is normally held away from 
the main gear train by means of a lever which is se- 
cured by a bolt in a supporting saddle. When the oc- 
casion arises it is a simple matter to remove this bolt 
and throw the lever to the right so that the small motor 
may be used to raise or lower the bridge. 

The switchboard in the machinery room carries a large 
three pole, double throw switch on its center panel. 
When this switch is thrown upward the power supply 
at 440 volts a.c. is fed to the main motors from the con- 
troller located in the operating room. When the switch 
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is thrown downward, connection is made to the auxiliary 
motor. 

The first panel of the switchboard in the machinery 
room carries a three-pole Westinghouse main motor 
switch and a number of Westinghouse type F magnetic 
On the second panel is mounted the main 


contactors. 


Emergency Gas-Electric Auxiliary Equipment Which Operates 
Bridge in Case of Power Failure 


motor brake fuse and also small contactors for the op- 
eration of the auxiliary motor. All of these contactors 
are operated from the controller downstairs in the op- 
erator’s room. .The relays at the top of the panel are 
brake relays used in connection with the brake drum on 
the shafts of the motors. 

On the right of the main switch in the center panel 1s 
mounted the apparatus used in connection with the aux- 
iliary motor. This equipment is practically the same as 


Corner of Operating Room Showing Controller for Raising and 
Lowering Bridge—Signal Interlocking Machine at Left . 


the other but it is somewhat smaller, being of smaller 
capacity. 

The last three panels carry apparatus for the opera- 
tion of the second large bridge motor and this apparatus 
is an exact duplicate of that mounted to the left of the 
center switch, 
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In bringing the motors up to full speed, resistance 
units are cut out by the contactors mentioned. These 
resistance units are mounted above and in the rear of 
the switchboard on angle iron frames and the wires lead- 
ing to them are plainly visible in the photograph. 


Operating Room 


In the operating room downstairs there is also con- 
siderable equipment. A somewhat smaller switchboard 
carries large fuses on the left end panel at the top. Just 
below these is located a large three-pole, double-throw 
knife switch. When this knife switch is thrown to the 
right, current is supplied to the main motors from the 


Outdoor Substation at North Approach to Bridge—Energy Is 
Received at 13,000 Volts and Stepped Down to 440 Volts 


commercial source, and when thrown to the left, this 
switch connects to the auxiliary power plant in the room 
below. On the lower part of this same panel is installed 
an oil circuit breaker. It is to this panel that the power 
is fed from the transformer substation and from this panel 
to the main motor switch in the machinery room above. 
On the next panel is mounted a three-pole, single- 
throw knife switch for controlling the lights and heating 
equipment. The installation of the heating service has 
not been completed yet, but when eventually installed 
will consist of two 220-volt heating units connected in 
series, and current at 440 volts will be supplied with this 
combination. The second panel also contains two small 
control switches which are in the circuit controlling the 
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lock motors at the end of the bridge. On this board are 
located fuses which protect the circuits for machinery 
room lights, house lights, stairway lights, navigation 
lights, indication lights and for battery charging. In 
connection with the lighting system it may be noted that 
a one kw. transformer has been provided for emergency 
lighting. If the city power is interrupted this trans- 


former is connected to the auxiliary power supply. 


Switchboard in Machinery Room with Bank of Resistances in 


Rear of Board 


The auxiliary generator field and exciter field, gener- 
ator starting and engine ignition as well as gas and spark 
control are all handled from the operating room. At the 
position where the operator must stand in order to raise 
or lower the bridge, there is a series of indication lights 
which tell when the lock is set or open, when the bridge 


General View of Machinery Room Showing Gear Train and Driving 
Motors 


is fully closed or fully open and when it is nearly closed 
or nearly open. 

Provision is made at the lock motor for operating the 
lock by hand cranking in the event of power failure. 


Control Circuits 
Power is brought from the resetting device at the 
transformer substation by submarine cable to the three- 
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pole, double-throw knife switch in the operating room 
and thence through the oil circuit breaker, to the double- 
throw, three-pole knife switch in the machinery room 
where it passes through the contactors to the motors. 

On the switchboard in the operating room there is 
mounted a clip which is in contact with one of the knife 
blades of the large three-pole double throw switch. This 
clip makes connection with all of the control circuits and 
when the three-pole switch is thrown to the right it be- 
comes impossible to operate the large motors on the 
auxiliary power. 

From the three-pole switch in the operator’s room, the 
master controller circuit goes through the emergency 
brake relays and out to the limit switch mounted on the 
end near the locking motor and back to the master con- 
troller which makes it impossible to attempt to raise the 
bridge until it has been unlocked. 

From the limit switch at the end of the bridge, the 
current goes through a small interlocking machine in the 


Bridge Locking Motor in Housing at North End of Bridge 


operating room and then to the master controller and 
from here to the magnetic contactors on the switchboard 
in the machinery room. 


Operating the Bridge 


When the bridge is to be raised, current is supplied 
through the contacts on levers 7 and 8 which are the 
master levers in the interlocking machine, and when 
these are pulled out they allow current to pass to levers 
and 6 which control the smash boards. When levers 
and 6 are pulled out the smash boards are lowered. 
Levers 1, 2, 3 and 4 control the signals which permit 
the trains to pass over the bridge The particular lever 
pulled depends upon the direction of traffic. 

When a train passes onto the bridge, a light indica- 
tion is received and the signal lever must be put back 
into the normal position. If this is not done and a sec- 
ond train follows before the machine is restored to the 
normal position, the lever will be electrically locked in 
its pulled-out position and in order to restore it to nor- 
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mal so that a signal for "the second train may be given, 
it will be necessary to operate a time release which re- 
quires two minutes before the lever can be restored and 
the signal cleared. 


All signal levers must be in their normal position in 
order to open the bridge and when these levers are in 
this position the control circuit for the bridge mechanism 
is energized. The emergency brake is first released, the 
locking motor unlocked and the current is then brought 
to the master controller which controls the upward move- 
ment of the bridge. As the bridge reaches a vertical posi- 
tion, the limit switch cuts out. Indication lights, which 
show the position of the locking motor at all times, are 
located on the master controller panel immediately in 
front of the operator. 


In lowering the bridge the motors are simply run in the 
reverse direction. When the bridge is about 5 ft. from 
landing the limit switch kicks out and it ‘is necessary 
for the operator to hold down the limit switch ‘contact 
button, which is conveniently located, with his left hand 
-and-operate the controller with his right in order to 
land the bridge. 

In order that the bridge may set easily, and without 
jar, it is equipped with two air cylinder bumpers con- 
trolled by valves. The locking motor is again operated 
and the bridge is ready to handle railroad traffic. 


Brush Shunts* 


HE brush shunt—formerly termed the pigtail—is, 

as its names implies, used to carry the current from 
the brush around the intervening parts to the brush stud 
or in the opposite direction from the stud to the brush. 


The object of using brush shunts is to prevent burning 
of the holders; relieve the brush spring of carrying the 
current and make a flexible connection to the brush. If 
the current is conducted from or to the brush through the 
‘holder there is always more or less arcing between the 
sides of the brush and the holder which causes heating, 
burning of the holder and side wear on the brush. When 
the brush springs are allowed to conduct the current from 
or to the brushes they become heated, losing their tension in 
varying degrees and give unequal brush pressure. Also the 
current passing between the brush and the spring causes 
the brush to wear on the top, due to burning—this being 
one form of hammer wear. A flexible connection to the 
brush allows it to ride freely over the commutator follow- 
ing the surface closely at all times, thereby constantly giv- 
ing a firm, steady contact. 


A good brush shunt should be mechanically strong, have 
good electrical contact with the brush and be able to stand 
up under continuous heavy duty in service. The shunt 
must be strong to withstand handling previous to and in 
its installation as well as the pounding of the brush due to 
chattering or severe service. It is very desirable to have 
the contact drop from the brush to the shunt low in order 
to prevent overheating resulting in deterioration of the 
connection. The shunt must give perfect service through- 
out the life of the brush and should be as perfect at the 
end as when it was first installed. 


In the design of all shunts the following points must be 
taken into consideration: the selection of the cable, the at- 


* From a Bulletin Published by the National Carbon Co. 
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tachment of suitable terminals and the desirability of in- 
sulation. ia 

Cable of sufficient size to carry more current than the 
maximum capacity of the brush should always be chosen, 
as all steps possible should be taken to aid the brush to 
give perfect commutation. The cable must be flexible in 
order to allow a free movement of the brush as well as a 
ready and practical attachment to the machine. This 
flexibility may be obtained by the use of small wires in the 
cable or the use of two smaller cables in the shunt in place 
of one large cable. 

In general there are three types of terminals: the slotted, 
the hole and the plug and whereas these may take any 
number of forms the types are always readily distinguish- 
able. The slotted terminal has a “U” shaped opening 
which slides under the head of the binding screw with the 
minimum amount of trouble and is easily attached or de- 
tached while the machine is in operation. The use of the 
hole terminal requires that the binding screw be entirely 


removed from the machine in order to attach it, but when 


once attached it cannot loosen and drop into the machine 


without the screw coming entirely out again. 


It is not often that after the binding screw is secured 
on the terminal that it loosens sufficiently to cause trouble 
so that the advantage of the hole terminal over the slotted 
type in this respect is questionable. When removing’ the 
screws for attaching the hole terminal they are fre- 
quently lost or dropped into the machine as they are 
often in difficult positions; this 1s a decided disadvantage. 
The plug terminal slides or is screwed into a hole designed 
for it on the machine and is usually fastened by a set screw 
being turned against it. This type is really special and 
shouid be avoided where possible. 

Insulation of brush shunts is used in general to protect 
against grounds or short circuits wuere the clearances are 
very sinall, which is the case on some types of machines. 
This insulation is of two kinds, lava or glass beads and 
cotton or asbestos sleeving. For high voltages the beads 
are to be preferred while with low voltages the siceving 
is very satisfactory. If the machines are enclosed or the 
temperatures high the asbestos sleeving is often found 
necessary to insure the insulating value of the sleeving. 

Protection against acid or other injurious fumes also is 
often desirable. This is obtained by the use of tinned 
cable—each wire of the cable being tinned separately— 
which is found to be a reliable means of protecting the 
copper leads. 

Brush shunts are designated in different types accord- 
ing to the manner of their attachment. These we will 
divide for the purpose of description as follows: Ist, 
soldered; 2nd, riveted; 3rd, cemented; 4th, bolted; 5th, 
with lifting clips; 6th, with special plates or lugs; 7th, 
miscellaneous types. : 

The soldered is an early type which has been used 
quite extensively due to its simplicity and ease of applica- 
tion. This type is weak mechanically for with overheat- 
ing the solder has a tendency to flow, allowing the cable to 
loosen from the brush. In later years the soldered type 
has been superseded to a large extent by the riveted and 
cemented types which are entirely reliable. 

The riveted type is a very satisfactory shunt. Its 
adaptability to practically all kinds of brushes with its 
uniformly good service make it one very popular with 
operators. The special riveting process gives this con- 
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nection great mechanical strength and very perfect elec- 
trical contact between the cable and the brush which fulfill 
all the demands of an exacting service. 

The cemented type connections as shown in the above 
catalogue under the numbers 9D and 15 and another type 
designated as 15A—which is the same as the No. 15 with 
a hammer clip similar to the No. 6A—are equally as satis- 
factory as the No. 6 series described above. This shunt 
is attached to the brush by means of a special conducting 
cement which is tamped around the cable in a hole in the 
brush prepared for attachment. This cement sets firmly, 
giving an extra strong mechanical and electrical connection 
which is adaptable to practically all sizes of brushes at low 
cost and at the same time allows the maximum wear on 
the brush. 

The bolted type shunts are used where a detachable 
shunt is desired. The loosening of these bolts in opera- 
tion and the failure of the connection in consequence is the 
weakest feature of this style. In the past this type at- 
tained considerable popularity on account of the high cost 
of other types, but has at the present time almost gone out 
of use on account of the lower cost of reliable types and 
dissatisfaction and poor service to which this type is 
always liable. 

Lifting-clip types of shunts are special and are used 
only on machines which start with the brushes free from 
the commutator. Standard styles of this type have worked 
out satisfactorily in service. These lifting clips are de- 
signed to meet the requirements of the lifting apparatus 
of standard machines. 

Special lugs and plates have been designed by some 
motor and generator manufacturers for attachment to 
brushes to be used on their machines. In general these 
should be avoided wherever possible on account of the 
difficulty in obtaining replacements and the high cost of 
preparing the brushes for, and machining of, these special 
plates, lugs, straps and saddles. There is a tendency at 
the present time for machine manufacturers to use none 
but standard connections for their brushes. Special parts 
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of the nature described above should be considered as part 
of the machine. 

There are numerous miscellaneous types of brush shunts 
on the market in almost innumerable numbers, mostly 
makeshift in character, which are adaptable to limited 
application. In all cases it is recommended that a shunt as 
near standard as possible be used. 

Troubles with brush shunts are sometimes encountered 
as with all parts of moving machinery, but in most cases 
these are readily located. In the first place, reliable brush 
manufacturers take a great deal of care in the selection of 
the proper brush shunt, in the proper design of this shunt 
as applied to the particular brush on order, and in the 
manufacture of these shunts to see that they leave the 
factory in perfect condition. If the shunt is not designed 
with sufficient current capacity to carry the applied load 
it will overheat and eventually break down; this in turn, 
will cause a heavier load on the remaining cables which 
will fail; the remedy is to use larger cable. Selective 
commutation is frequently encountered where cables of 
under capacity are used, due to the shifting of the load 
caused by the cables overheating. When a shunt or 
several shunts loosen on a machine the high resistance of 
these connections also cause the load to shift to the other 
brushes. Brush holder springs sometimes vibrate against 
the shunt, cutting it off, or again thé connection jars loose, 
due to vibration of the brush, caused by a rough or untrue 
commutator, the brush being loose in the holder, or high 
friction. Any of the above troubles will cause the load to 
shift to the remaining good brushes and may result in 
selective commutation. If soldered shunts become over- 
heated the solder will often flow in between the brush and 
the holder, welding it in place, causing it to arc and burn. 

In conclusion, standard shunts should be used wherever 
possible; brushes and shunts bought from reliable sources. 
whose shunt design and manufacture can be depended 
upon to be correct; and inspections of machines made 
periodically to correct slight faults of operation which 
invariably increase the trouble if allowed to exist. 


D. L. & W. Three-Cylinder Mountain Type Locomotive at Paterson, 


N. J. 


Train Control Instruction and Inspection 


Two Important Factors in the Maintenance Program 
of the Richmond, Fredericksburg & Potomac 


HE difficulties of train control operation arise from 
two sources. One is the trouble that is involved in 
getting the right sort of co-operation of the engine- 

men and the second is the natural troubles which may be 
inherent in any particular type of train control. 

The Richmond, Fredericksburg & Potomac has ar- 
ranged a simple structure of condulet fittings to simulate 
the lighting on a locomotive. This device is mounted 
upon a large board and the various parts are plainly 
marked so as to make it an ideal means of imparting in- 
formation to the engineman in a class room. 

The type of train control which the R. F. & P. have 
been experimenting with is the Union Switch & Signal 
Company’s continuous indication. The locomotive is 
equipped with two Sunbeam headlight generators. The 
part of the train control equipment of which the engine- 
man must have knowledge consists principally of what is 
known as a double transfer switch, and, it is concerning 
this switch that most of the instruction is given. Although 
the switch is not particularly complicated there are a num- 
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Right: Enlarged View of Double Transfer Switch. Left: In- 

struction Board Upon Which Are Mounted Conduit Fittings and 

Lamps to Correspond With the Lighting and Train Control 
Equipment on the Locomotive 


ber of operations involved in its use which seem to confuse 
them. 


The Double Transfer Switch 


When compound generators are used this switch is 
necessary to prevent the train control load from being 
thrown on to a generator which is not running. When 
the power is disconnected from the train control terminals 
the dynamotor which is used for furnishing the high plate 
voltage will run for several seconds and generate a back 
e.m. f. If the train control load is thrown on to a genera- 


tor not running this back e. m. f. forces a current in the 
reverse direction through the series field of the generator, 
reversing the residual magnetism. Then when the genera- 
tor is started it will build up with reversed polarity. 
With this double transfer or interlocked switch it is 
necessary for the engineman to operate the interlock when 
transferring train control from one generator to the other. 
The time consumed in operating the interlock is sufficient 


Portable Equipment Used By Roundhouse Maintainers For Testing 


Train Control Apparatus on the Locomotive 

to insure that the train control dynamotor has stopped 
before the train control load is connected to the second 
generator. 

The interlock consists of a disk operated by a-worm and 
gear. The disk is slotted at one point so that only one 
switch at a time can be placed in the “on” position. In 
order to place the second switch in the “on” position it is 
necessary to move the disk by the worm and gear until the 
slot is in such a position that the second switch can be 
moved. Before the disk can be rotated to this position, 
however, the first switch must be placed in the “off” posi- 
tion. 

In ordinary operation one of the headlight turbines 1s 
used for the engine lighting and the other for train con- 
trol, and the switch which has just been described is used 
only in event of the failure of one of the turbines. 


Inspection of Equipment 


The inspection of the train control equipment is made 
at the roundhouse where a number of tracks have been 
fitted up especially for this purpose. <A portable testing 
set mounted on wheels is used by the roundhouse main- 
tainers in checking up the operation of the train control 
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circuits on the locomotive. A diagram of the equipment 
in the testing outfit is given in one of the illustrations. 

At the head of each track equipped for testing purpose 
are three receptacles mounted upon the wall. One of these 
is marked ‘““T” and the conduit upon which it is mounted 
carries two wires to the ends of the rails nearest to it. A 
second receptacle is marked “L” and this carries a single 
wire which goes to the rear of the locomotive and con- 


ge~~~In actual installation 
~~“eed rails are joined together 


"Section of Track in Roundhouse. 
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Wiring Diagram for Automotic Train Control Portable Test Set 


nects the two rails together. Ordinarily the two rails are 
connected through a resistance and the “L”’ or loop return 
wire as it is termed is connected to a point at the electrical 
center of this resistance. The resistance is necessary on 
the road to prevent the shunting out of the track relays. 
The third receptacle is used to supply 110 volts a. c. to 
the testing set. 


Testing Procedure 


Referring to the sketch the two terminals marked “to 
rails” are connected to the rails in front of engine. This is 
through the “T” receptacle previously mentioned. The 
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connection marked “to loop return” goes to the two rails 
tied together behind the engine and has also been ex- 
plained. 

A track circuit is set up by plugging from track trans- 
former to terminal ““D” and to adjustable taps on 30-ohm 
reactor. The value of the track current is measured on an 
ammeter plugged at a point marked “track amperes.” The 
value of the track current can be set by changing the taps 
on transformer and reactor. 

The polarity of the track circuit can be reversed by a 
single pole double throw switch located in the center of the 
Set: 

A pole changer is necessary on a three indication sys- 
tem in order to obtain medium speed indication as with 
medium speed indication set up, the track current flows 
in the opposite direction from that of a high speed set up. 

A loop circuit is set up by plugging from the loop trans- 
former to the terminal “C” and to adjustable reactors. 
Loop current is measured on an ammeter plugged in at 
point marked “leop amperes.” As with the track circuit 
the value of the loop current can be adjusted with the 
transformer and resistance taps ‘and for finer adjustment 
a slide resistor is included in the circuit. : 

For test purposes the track circuit is set at 114 amperes 
and the loop circuit at about 0.5 ampere. The loop circuit 
pole changer is used with the three indication system to 
reverse the polarity af the circuits from a remote point 
such as an engine cab. To use this the jumper shown in 
the sketch is disconnected and a three conductor cable is 
run from the three terminals to a single pole double throw 
switch located at the point from which it is desired to con- 
trol the set. The polarity of the loop circuit can then be 
reversed by a single pole double throw switch in the same 
manner as the track circuit polarity is reversed by a pole 
changer. 

It has been found by experience that it is better to 
check up the equipment on the locomotive when it arrives 
than to do the testing just prior to a departure. 


Plaza Constitucion Station, Buenos Aires 


Low Pressure Alarm 


A novel form of low pressure alarm for the yard air 


line is used on the Northern Pacific at Seattle, Wash. 
The air line is supplied by a Westinghouse automatic 
motor driven air compressor. A pressure regulator 
shown in the lower right-hand corner of the illustration 


The Alarm Contact Is Made Between the Gage Needle and Mercury 
in a Grooved Fibre Block 


starts and stops the air compressor automatically and 
keeps the air pressure within predetermined limits. 

A low pressure alarm was wanted which would sound 
if the pressure should go below 80 lb. and an electric bell 
and a bell ringing transformer were procured for this 
purpose. The bell was mounted on the wall in an ad- 
joining boiler room, where there is a man on duty at all 
hours. -The transformer was mounted on the wall in the 
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compressor room just above the pressure gage and the 
primary of the transformer connected to the lighting 
supply circuit. The secondary was connected to the bell 
with one side of the circuit running through a contact in 
the pressure gage. 

To provide the alarm contact, the face of the pressure 
gage was removed and a fibre block, as shown, screwed 
to the dial. The upper edge of this block is grooved or 
cupped and the groove is filled with mercury. The 
lower end of the gage pointer was bent so that it dips 
into the mercury when the pressure falls to 80 Ib. 

One lead from the secondary of the bell ringing trans- 
former is connected to a screw in the fibre block. This 
screw is in contact with the mercury. One lead from 
the bell is connected to the case of the gage. When the 
pressure falls to 80 lb. the lower end of the needle makes 
contract with the mercury and the bell rings. The 
groove in the fibre block is so shaped that the needle can 
pass clear through the mercury cup and out of the other 
side. This avoids bending of the needle in case the 
pressure should continue to fall below 80. 

This device was designed and built by B. A. Hend- 
ricks, electrical foreman. 


Handy Lamp for Small Openings 


By W. W. Miller 
Electrician, Norfolk Southern Railroad, New Bern, N. C. 


Some time ago, the boiler maker came to me and asked 
me if I could make him a small lamp that. would go into 
a 2 in. wash-out plug in the boiler. After giving the mat- 
ter a little consideration, I made the outfit shown in the 

Flashlight Battery and 
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This Handy Lamp May Be Readily Assembled From Materials 
Easily Obtainable 


illustration and turned it over to him. Later he reported 
that it was quite satisfactory. 

Such a lamp can be placed in many places where it is 
practically impossible to get a larger lamp. It is very 
simply made; the number of parts consist of an old flash- 
light fiber casing, a piece, of 1% in. flexible conduit. a small 
screw socket, a 2-volt flashlight bulb and the battery. The 
sketch shows the general arrangement of the parts. 
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Probably Both 


Our stage and daily papers 
Are full of strenuous capers 


With this dance they call “The Charleston” . 


(Which St. Vitus did invent). 
All our Shebas and their misters, 
Their cousins, aunts and sisters, 


Bung their feet all up with blisters 


In each contest and event. 


But as near as I can figger, 

There’s a dance a whole lot bigger ; 

It lasts a durn sight longer 
(And we all participate). 

"Tis a perpetual syncopation 

That knock-knees our cock-eyed nation 

And which without equivocation 
Catches all who navigate. 


For a partner, Fate has given 

Us “High Cost of Livin’ ” 

She is some eccentric spinster 
(Who struts about the floor), 

In the dirk we want to croak her ; 


In the'light we’d like to choke her, 
‘Or in: both'optics poke her— 


‘ ‘ce =P) : ; 
For our “dogs” are getting sore. 


She cares not how much we’re making, 

“Or how bad our shanks are aching: 

She demands we keep on dancing 

(Though our shoes are full of gore). 

If we get some dimes and nickels, 

_ Through our fingers then it trickles, 
For shoes and booze and pickles, 

And she whispers “get some more.” 


You can scan romantic pages, 

On the vamps of all the ages, 

And some of them were Dicky-Birds 
(If all we read is true). . 

But their work which we think shady 

Was above board and parady 

When compared to this wild lady 
Who is wished on me and you. 


The butchers and the bakers, 

Radio and flivver makers 

In the jazz-band now are sitting 
(With an ever-watchful eye). 

Installment plans are gander dancing 

To their music most entrancing 

And our thoughts are on financing 
Something more we want to buy. 


So these cunning Charleston capers 
On our stage and in our papers 
Have been outclassed quite often 
(In a million homes perchance). 
When this jaded Jane besotted 
Threw a mean hoof as she trotted, 


Swung her arms and kicked and squatted— 


Through her dance. 


But perhaps we have been giving 

Hell to “High Cost of Living,” 

Hung the onus on this lady 
(This erratic dancing dame) 


~ 
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When with Jim and Mike and Abie 

Living High—perhaps and maybe— 

Was the vamping, doll-faced baby 
We should blame. 


Take Care of Me! 


You had better take good care of me. Perhaps you 
don’t think much of me at times, but if you were to 
wake up some morning and realize you did not have me, 
you would start that day with an uneasy feeling. 

From me you get food, clothing, shelter and such 
luxuries as you enjoy. 

If you want me to, I’ll get you an eight-cylinder auto- 
mobile and a beautiful home. 

But I am exacting. I am a jealous mistress. Some- 
times you appear hardly to appreciate me at all—you 
make slighting remarks about me and neglect me. 

Considering the fact that you need me not only for 
the material things of life, but spiritually as well, I 
wonder that you slight me as you do at times. 

What if I should get away from you? Your happiness 
would flee, for a time at least, and your friends would 
wonder what sort of fellow you were, and your wife 
would worry and your bank account dwindle. 

So, after all, I am pretty important to you.- Cherish 
me-—take good care of me and I will take good care of 
you. 

You ask who I am? I am your job. 


The Ties That Bind 


Railroad ties!’ Stretching far and wide, they help to 
tie the nation in closer bonds. 

Florida ‘gets its daily bread from Western wheat fields 
by rail. Oregon’s woodsmen keep warm with Massachu- 
setts woolens—delivered by rail. The Iowa wheat belt 
seeks shelter under Oregon's lumber—brought across the 
country by rail. 

This is more than a job of fetching and carrying. It is 
a process that changes sectional wealth into national wel- 
fare. It is a work that intimately links the well-being of 
the people with the well-being of the railroads—for if a 
railroad prospers it is because that railroad has helped its 
territory to prosper. 

Observe how this works out. The railroad in good 
financial condition is able to attract capital for improving 
its facilities. Then more freight can be handled. Crops 
can be moved faster. Business in general speeds up. 
Everybody benefits. For adequate transportation is es- 
sential to national prosperity. 

It comes down to this. Now that many of the roads 
are beginning to earn a fair return, let us recognize that 
this is a good thing for the nation at large, because their 
financial soundness will enable them to render a satisfac- 
tory service today and to build for our growing transpor- 
tation needs of tomorrow—Western Electric Company. 


Is That So? 


She—I notice that men become bald much more than 
women because of the intense activity of their brains. 

He—Yes, and I notice that women don’t raise beards 
because of the intense activity of their chins! 


Flexible Fixture Hanger 


A new type of flexible fixture hanger, known as the 
type ALC, which includes a junction box of ample 
size, is being marketed by the Crouse-Hinds Company, 
Syracuse, N. Y. The hanger is 
designed for supporting suspen- 
sion type fixtures with 14-inch 
conduit stem. The fixtures are 
suspended from a universal joint 
which assures that the fixture will 
hang plumb. It also prevents 
breaking the fixture stem at the 
point of suspension, due to strains 
set up by the wind or by hitting 
the fixture with a stepladder or the 
like, 

The universal joint permits the 
fixture to swing through an angle 
of about 20 degrees in any direc- 
tion from the perpendicular. 

To remove a fixture it is only : 
necessary to take off the cover of Mee ONS, 
the Condulet, disconnect the fix- 
ture wires and slide the supporting nipple out of the 
groove in the Condulet, thus removing the entire fixture 
asa unit. 

The back of type ALC conforms to the shape of the 
conduit so that it can be mounted close to the ceiling even 
though the ceiling is inclined. It can also be used close to 
the roof when the roof is flat or inclined at practically 
any angle. ‘This feature is especially valuable for use 
with roofs of saw-tooth construction. 

The cover is fastened with one screw. The fixture 
stem cannot turn or twist in the joint in such a manner as 
to injure the wires or connections. 


Automatic Rotor Re-Centering Bearings 
for Electric Motors 


To insure a continuous uniform air gap in motors, the 
Howell Electric Motors Company, Howell, Michigan, 
has brought out a complete line of motors with anti-fric- 
tion bearings, in which any looseness in the bearing, 
caused by wear or otherwise, is instantly and automatically 
taken up, so as to keep the rotor of the motor continually 


centered with a uniform air gap. This is accomplished 
by the use of a Timken tapered roller bearing, shimmed 
with a fluted wire spring which acts as a compression 
spring. 

The inner race or cone of the Timken bearing is fitted 
on the shaft with a light press fit. The outer race or 
cup is fitted into the housing of the motor end _ bell 
with a sucking fit which allows creeping of the outer 
race. The spring is held tight against this outer cup by 
the outer grease cap; pushing the cup tightly against 
the rollers; and keeping the bearings tight at all times. 

This type of bearing is put in each end of the motor 
and accomplishes the following: It keeps the rotor auto- 
matically centered at all times, keeping the air gap uni- 
form. The spring allows for any lateral expansion of 
the shaft which might occur due to heat. The spring 


Cross Section of a Motor Showing How the Compression Spring 
Presses Against the Outer Bearing Race and Keeps the Bearing 
Tight 


keeps the bearings tight at all times so that the bearing 
does not need to be adjusted for wear or other looseness. 
It causes bearing to run more quietly. 

Timken tapered roller bearings of nickel molybdenum 
alloy steel are used throughout this line. These bearings 
are arranged for grease lubrication and effective seals 
are used to keep the grease in and to keep out foreign 
matter, such as dust, dirt or abrasives. 

The motors can be mounted in any position without 
changing the end bells. They will operate in any ver- 
tical position as well as horizontal, as these bearings 
have a thrust capacity equal to their radial capacity. 

These motors with Timken tapered roller bearings are 
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offered by this Company in all types and sizes in addi- 
tion to the regular rotor recentering sleeve bearing. 


Enameled Reflector with Diffusing Globe 


A Glassteel diffuser, consisting of a diffusing glass 
globe and a white porcelain-enameled reflector which di- 
rects most of the light downward, has been placed on the 
market by the Westinghouse Electric and Manufactur- 
ing Company. This unit is designed particularly to elim- 
inate glare and soften shadows. 

The reflector has six openings at the top which permit 


Westinghouse Glasstee!l Diffuser 


some light to reach the coiling, reducing the contrast 
between the lighted area below the unit and the space 
above it. It is equipped with a bayonet extension for 
attaching to the bayonet-heel socket. The breakage haz- 
ard in glassware used with the diffuser is greatly mini- 
mized bY the reflector which protects this glassware from 
destruction. The diffuser is made with both 10 in. and 
12 in. glass. 


Condulet for Ground Connection 


Condulets for grounding the service wire and the con- 
duit system are now being made by the Crouse-Hinds 
Company, Syracuse, New York. These condulets known 


The Grounding Condulet Shown Complete and Also as Applied to a 
Water Pipe with Cover Removed 


_as type G C meet the National Board of Fire Underwriters 
requirements for a well grounded system with ground 
wires throughly protected from mechanical injury 
throughout their entire length. The electrical connections 
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within the condulets have ample carrying capacity and 
contact surface and the condulets are provided with neces- 
sary tinned copper grounding straps and lugs of ample 
size to take the maximum size of ground wire for which 
they are listed. 

The clamping means provided for the strap or straps 
effect a rigid mechanical and electrical connection between 
the condulet and the water pipe. After the connections 
have been made a cover completely encloses and protects 
the connections, but may be opened for inspection at any 
time without disturbing the connections. These condulets 
are furnished in three sizes, depending upon the size of 
ground wire used. These are GC 1 for ground wire 
No. 10 to No. 6; GC 2 for No. 4 to No. 1 wire, and GC 
3 for No. 0 to No. 000 wire. 


Flywheel Type Alternators for Engine Drive 


The Ideal Electric & Manufacturing Company, Mans- 
field, Ohio, which recently brought out a new line of 
motors called the ‘flywheel type,” is now in a position 
to furnish this machine as engine type alternator. This 
type of alternator construction creates a self-contained 
power unit, being an integral part of the engine, occupy- 
ing considerably less space than the old conventional de- 
sign ;—it does away entirely with a generator foundation. 


Ideal Flywheel Type Generator Driven by a Venn-Severin 300 Hp- 
Oil Engine 


The stator is supported by a cradle included with the 
casting of the main bearing housing. With the same 
rotor weight, the flywheel effect of the flywheel type 
alternator is nearly twice that of the conventional design. 
If extra heavy flywheel effect is desired, a double rim can 
be used. 

This type of alternator, therefore, adapts itself ad- 
mirably to the “overhung” type without auxiliary fly- 
wheel, and the problem of incorporating the necessary 
flywheel effect in the alternator has merely become a 
question of bearing limitations. An exciter or any auxil- 
iary machine may conveniently be belted to the fly- 
wheel rotor, thus saving an auxiliary pulley. 

The alternators are built for voltages up to 2300 and 
in sizes up to 125 kva. 
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The Norfolk & Western has granted a wage increase 
of $4 a month to its clerical employees and an increase of 
2 cents an hour to car inspectors. 


The Interstate Commerce Commission has post- 
poned the effective date of its automatic train control order 
in the case of the Lehigh Valley from March 31 to July 18. 


The Interstate Commerce Commission has modified 
its second train control order, of January 14, 1924, to 
authorize the Louisville & Nashville to make its installa- 
tion between New Orleans, La., and Mobile, Ala., instead 
of that portion of its line prescribed by the order. 


The Interstate Commerce Commission has author- 
ized 'the Chicagd, Milwaukee & St. Paul to install an‘auto- 
matic train-stop or train-control device upon that portion 
of its line between Perry, Iowa, and Manilla, Iowa, in lieu 
of the territory specified in the order of January 14, 1924. 


_ The Interstate Commerce Commission has modified 
its second automatic train control order to authorize the 
Chicago & Eastern linois to install an automatic train 
control or train stop device upon that portion of its line 
between Danville, Illinois, and Clinton, Indiana, in lieu of 
the territory specified in the order of November 2, 1925. 


R. B. Fisher, general sales manager of the Buda 
Company, Harvey, Ul, has been promoted to vice-presi- 
dent’in charge of the sales and engineering departments 
of the railway division. He entered the employ of the 
Buda Company in 1910 as an assistant engineer, and later 
was promoted to chief engineer and more recently to sales 
manager. 


The locomotive shops of the New York, Chicago & 
St. Louis at Frankfort, Ind., were mostly destroyed by 
fire on March 9, estimated loss, including damage to loco- 
motives, $500,000 or more. The fire is said to have 
started from an “oil burner” in the roundhouse. The 
roundhouse was a new one. Press reports say that about 
600 men will be temporarily thrown out of work. 


The Pyle-National Company, manufacturers of 
turbo-generators, locomotive headlights, floodlight pro- 
jectors and other railway electrical equipment, and the 
Oliver Electric & Mfg. Co., manufacturers of electrical 
fittings and wiring appliances, have established a branch 
office in the Boatmen’s Bank Building, St. Louis. This 
office is in charge of W. M. Graves, Jr., sales, engineer, 
representing both companies. 


The “Pine Tree Limited” of the Boston & Maine, 
the through fast express put on between Boston and Port- 
land last autumn, averaged 177 passenger per trip in each 
direction, in January, and 187 in December. On the day 
before Christmas, the number of passengers eastbound 
was 961, requiring a second section of the train. Since 
this train was put on, the sale of tickets between Boston 
and Portland has increased about 9 per cent while, on the 
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Portland division as a whole, and on the entire Boston & 
Maine system, the passenger traffic has continued to fall 
off. From this it is concluded that the new train has 
stimulated traffic; but just how many of its passengers 
were diverted from other trains has not been precisely 
determined. 


Trico Fuse Manufacturing Company, Milwaukee, 
Wis., has made a number of changes in its plant. The electri- 
cal testing laboratory has been enlarged and new equipment 
installed. The offices have been enlarged and new light- 
ing equipment has been installed in the factory. The sales 
organization has been increased by the appointment of 
H. E.. Hartstein, eastern sales manager; P. Rypinski, 
central sales manager, and F. C. Geiler, western sales 
manager. 


General Electric Company 
The annual report shows that net sales in 1925 totaled 


$290,290,166 as compared with $299,251,869 in 1924 and 


that profit available for dividends was $38,641,217 in 1925 
and $39,235,548 in ‘1924. 

‘Orders. received during the year 1925 were $302,513,- 
380, compared: with: $283,107,697 in the year 1924, an 
increase of 7 per cent. , 

Unfilled orders at the end of the year were $77,860,000, 
compared with $68,958,000 at the end of 1924. 


1925 1924 
Net sales billed...... DO Garaa ture cuseto cog hire. $290,290,166  $299,251,869 
ess: Cost of sales billed, including operating, 
maintenance and depreciation charges, 
reserves and provision for all taxes... 257,479,491 264,909,538 
Net income from usaleses .5.-1). eee ee eee $32,810,675 $34,342,331 
Income from’ other sources...........6+s) ens 10,360,068 10,793,352 
IN €tmini Come ners Fou Body Goto usc dowuley $43,170,743 $45,135,683 
Less; Interest and discount cn debentures and 
other interest payments, premium on 
retirement of 5 per cent debentures and 
additions to general reserve........... 4,529,526 5,900,135 
Profit available for dividends................. $38,641,217 $39,235,548 
Less: 6 per cent cash dividends on special stock 1,735,576 1,195,405 
$36,905,641 38,040,143 
Less: 8 per cent cash dividends on common phd ott 
SHOCK, co cba aiotaletinne OnE Ee ne 14,407,544 14,404,980 
Surplus in excess of cash dividends........... $22,498,097 $23,635,163 


Government Control Proposed for Rhodesian Railways 


Brigadier General Hammond of the British army, who 
was commissioned to make a report on the Rhodesian 
Railways, has issued his report which recommends that, 
alter adequate deductions have been made for operating 
expenses and a fair return on the investment, three- 
fourths of the earnings remaining be applied in reducing 
rates, allowing the private companies to retain one-fourth, 
according to the Times (London) Trade Supplement. 
He found the rates charged, generally speaking, not ex- 
cessive, but suggested some places where reductions might 
be made under the basis he proposed. He recommended 
the improvement of the route to the sea via Beira rather 
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than the building of a new line to another port. The low 
capital cost of the lines in existence—£6,896 per mile as 
against £10,327 in South Africa—was’ noticed and the 
private companies were acquitted of the charge that they 
have “watered” their stocks. 


Graybar Electric Company Makes Changes 


I, A. Ketcham, general manager of the Graybar Elec- 
tric Company, Chicago, with headquarters at New York, 
has been promoted to executive vice-president, with the 
same headquarters. George E. Cullinan, general sales 
manager, with headquarters. at New York, has been elected 
a director and vice-president in charge of sales. W. B. 
DeForest, Kansas, City branch manager, has been ap- 
pointed sales manager of its New York office. Mr. De- 
Forest was born in Nemaha County, Kansas, on July 27, 
1888. After his graduation from high school in 1904, he 
served with the Missouri & Kansas Telephone Company. 
In April, 1909, he entered the employ of the Western 
Electric Company. as a salesman at its Kansas City office, 
and subsequently held successively a number of important 
positions. In 1911, he was made assistant telephone spe- 
cialist.at Kansas City; a year later he was transferred to 
St. Louis, 'and'then was recalled to Kansas City, remain- 
ing there until. August, 1918, when he was made sales 
manager of'the Oklahoma City branch of the Western 
Electric Company ; the following year he was appointed 


sales manager,’and later, manager at Kansas City. With - 


the incorporation of the Graybar Electric Company. on 
January 1: ofithis-year, as the successor to the supply de- 
partment: of the Western Electric Company, Mr. DeForest 
continued: in: his position as manager of the Kansas City 


branch, until‘ his new. appointment as sales manager. of: 


the New, York office. Robert Davie, of the.New York 
sales offite,- has been appointed district sales development 


specialist for the: western district, with headquarters at. 
“This territory will include: the cities: 


Kansas City,- Mo:: 
of St. Louis, Omaha, Denver, Salt Lake City and Mem- 
phis. Mr. Davie will.be in charge of all engineering work 
in connection. with the. sale and installation of the applica- 
tion of electrical amplification. apparatus. 


branch from 233 Harris avenue to its new building at 194- 
196 Richmond . street. The building, which comprises 
offices and warehouse, is two stories in height and is of 
the. reinforced mill type construction. It -contains nearly 


13,000 sq. ft. of floor space. 


N. Y. Railroad Club to Hear Paper on Electric Drive 
for Buses 


At the next meeting of the New York Railroad Club, to 
be held at the Engineering Societies’ building, New York, 
on April 16, H. L. Andrews, assistant engineer, railway 
department, of the General Electric Company, will present 
a paper on Gas-Electric Drive for Motor Buses. 


Venezuelan Line to Be Electrified 


The La Guaira & Caracas, a 23-mile line in Venezuela 
owned by British capital, will be electrified, according 
to the Times (London). The journey over the railway 
now requires two hours and electrification will reduce 
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this to an hour and.a quarter. One motive for the im- 
provement is prospective highway competition due to 
road improvement. The cost of the work is estimated at 


£130,000. 


Personals 


H. B. Gay, sales manager of the Electric Storage 
Battery Company, Philadelphia, Pa., manufacturers. of 
Exide batteries, has 
been appointed to the 
position of vice-presi- 
dent. of the company. 
In his new position 
he will still continue 
in. charge’ of sales. 
Mr. Gay is a gradu- 
ate of Cornell Um- 
versity. He entered 
the employ of the 
Electric Storage Bat- 
tery Company. in 
June, 1901,’ as man- 
ager of the company’s 
Baltimore office. In 
May,’ 1903, he was 
transferred to Cleve- 
land, Ohio, as. mana- 
ger of the Cleveland branch. He continued ‘to: serve in: 
that capacity until March, 1920, at which time he was 
transferred to the factory at Philadelphia, Pa., as acting 
sales manager and four months later was appointed to 
that position permanently. 


H. B. Gay 


C. G: McCaulley, formerly superintendent of signals of 
the Florida East Coast, has been appointed ‘vice- “president: 
of the E. A. Lundy Company, Pittsburgh, Pa. Hé entered’ 
railway service as a- 
track laborer on the 
Pennsylvania on April 
7, 1897, and from De- 
cember, 1899, until 
April, 1901, held the 
positions of switch 
tender, tie inspector 
and leverman. He re- 
signed from the latter 
position to accept one 
in a car shop and re- 
signed on September 
1 of the same year to 
enter the employ of 
the Union Switch & 
Signal Company, as a 
helper on the con- 
struction of the Pitts- 
burgh terminal interlockings. Until March 1, 1907, he 
was employed in the signal department of the Pennsyl- 
vania at Pittsburgh, Pa., resigning to become supervisor 
of signals of the Washington Terminal Company. He 
was later promoted to supervisor of tracks and signals. 
He resigned on March 1, 1919, to become engineer of 
construction in charge of the installation of the Jackson- 
ville terminal interlockings of the Atlantic Coast Line, 
which position he held until January 1, 1920, when he 
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was appointed assistant superintendent of the Jackson- 
ville Terminal Company. He held the latter position. until 
May 1, 1920, when he was promoted to superintendent, 
which position he held until February 1, 1925, when he 
resigned to become superintendent of signals of the 
Florida East Coast at St. Augustine, Fla., which position 
he has held until his recent appointment. 


Louis D. Moore, formerly electrical engineer with 
the Missouri Pacific at St. Louis, Mo., has recently ac- 
cepted a position as railway sales engineer with the 
French Battery Company of Madison, Wis., with head- 
quarters at Chicago. Mr. Moore attended high school 
and Washington University night school at St. Louis, 
Mo. In March, 1910, he was appointed office assistant 
to the electrical engineer of the Missouri Pacific and six 
years later was promoted to electrical engineer of this 
road which office involved the responsible charge of the 
electrical work including lighting of stations, shops, 
power facilities connected with all kinds of railroad equip- 
ment, several high tension industrial substations, a street 
railway automatic substation, a short interurban line and 
industrial trucks. Mr. Moore is a member of the Ameri- 
can Institute of Electrical Engineers, Illuminating En- 
gineering Society, National Electric Light Association, St. 
Louis Electrical Board of Trade and St. Louis Railway 
Club. He continued in the capacity of electrical engineer 
for the Missouri Pacific until his recent appointment with 
the French Battery Company, effective March 15. 


Obituary 


Thomas G. Whaling, who was vice-president of the 
Westinghouse Lamp Company, died suddenly at the Fifth 
Avenue Hospital, New York City, on March 1, Mr. 
Whaling joined the 
Westinghouse Lamp 
Company in 1906, as 
assistant to the man- 


ager and held the 
successive positions of 
sales manager, as- 


sistant general man- 
ager, general manager 
and vice - president 
He was widely known 
in the electrical in- 
dustry as one of the 
pioneers and _ early 
leaders in the lamp 
industry. Prior to 
his connection with 
t he Westinghouse 
Lamp Company, Mr. 
Whaling was secretary and treasurer of the Milwaukee 
Electric Company of Milwaukee, Wis. 


T. G. Whaling 


Mr. Whaling was born in Milwaukee, Wis., in 1878. 
He was graduated from Sheffield School of Yale Uni- 
versity in 1900 and was a member of the Yale and Regent 
Clubs. He was also a member of the Railway Club, 
National Electric Light Association, New York Electrical 
League, Illuminating Engineering Society and Associa- 
tion of Railway Electrical Engineers. 
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Trade Publications 


Condulets and Fuse Cut-Outs is the title of a large 
illustrated folder issued by the Crouse-Hinds Company of 
Syracuse. Numerous photographs are shown in which 
are pointed out the various wavs that the several types of 
Condulets may bs used. 


The Arrow Electric Company, Hartford, Conn., has 
just issued its illustrated catalogue No. 3, covering its line 
of heater switches. A number of new devices have been 
added and some of the lines have been extended. 


“Electric Heat in Industry” is the title of a new, 
32-page illustrated bulletin just issued by the General 
Electric Company and bearing the number GEA-261. 
This bulletin deals with the advantages of electric heat 
for various industrial applications. 


Pennsylvania Pump & Compressor Company, Easton, 
Pa., has recently issued its bulletin No. 126. illustrating 
and describing Duplex single stage and two stage cross 
compound air compressors, class DB and DE. The com- 
pressors are designed either for belt drive or direct con- 
nection to electric motors. . 


Installation and Maintenance of the Gould Simplex 
System of car lighting is the title of bulletin No. B-21 
recently issued by the Gould Coupler Company, New 
York. The various types of Gould car lighting equip- 
ment are illustrated and described and the latter part of 
the book is devoted to circuit plans of the different Gould 
regulating panels. 

Sangamo Electric Company, Springfield, Ill., in its bul- 
letin No. 7O presents complete instructions relative to 
Sangamo type H single and polyphase watt hour meters. 
Photographs showing the interior of the instruments are 
given and full notations referring to the various parts of 
the text explain the meters in detail. The bulletin con- 
tains 24 pages, the last four of which give wiring dia- 
grams showing all of the uses to which the type H meter 
may be put. 


An industrial control catalogue has been issued by the 
General Electrical Company, bearing the number GEA- 
257. This publication furnishes information on repre- 
sentative lines of industrial control manufactured by that 
company and includes a reprint of the industrial control 
section of the company’s general catalog ; instructive mat- 
ter on the care and operation of control devices ; wiring 
diagrams of some standard controllers, push buttons and 
other accessories; reference tables; lists of publications, 
and other useful information. It has 160 pages, is 8 in. 
by 10% in. in size and is bound in paper. 


A 64-page publication describing the details of Bald- 
win-Westinghouse Standard Electric Locomotives for 
freight haulage service has-been published recently by the 
Westinghouse Electric & Manufacturing Company. It 
supersedes a similar publication that was published under 
this subject in 1915. The possibilities of electric railway 
freight haulage are set forth briefly, pointing out the 
necessity and consequent advantages of employing electric 
locomotives in this class of service. The description is 
confined to the locomotives ranging from 25 to 70 tons. 
The publication is illustrated. The last eight pages of 
the book are devoted exclusively to illustrations of some 
of the Baldwin-Westinghouse locomotives now in freight 
haulage service. 
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If a locomotive headlight is to provide the service and 
pick-up distance for which it is designed, it is necessary 
that it be kept properly focused. 


Focusing =~ For this reason headlights are usu- 
Locomotive ally focused at regular intervals. 
Headlights Different methods are used, those 


most common being the focusing of 
the light on a screen a short distance from the headlight 
or by mounting a pair of discs a short distance apart on 
the front of the headlight case, the disc nearest the light 
having several holes drilled in it. 

Either of these methods will provide a good beam with 
sufficient pick-up distance, but they do not align the head- 
light case. In some instances immediately after a head- 
light has been properly focused it has been necessary for 
the engineman to throw the light out of focus in order to 
get light down on the track where it is needed. In one 
such case the headlight was so mounted as to throw the 
beam too high and when the beam was concentrated as it 
should be, there was practically no light on the track. 
Thus, without proper aligning of the case, it may do 
more harm than good to focus the light. Proper align- 
ment is a thing which is often overlooked and is just as 
necessary as proper focusing. 


There are many advantages to be found in the use of 
machines driven by individual motors, but the fact cannot 
be overlooked that if such a motor 


Preparedness fails for any reason, that particular 
In Motor machine tool becomes useless until 
Maintenance _‘tepairs have been made to the motor. 


This may be a very serious matter 
at times and anything that can be done to prevent the 
enforced idleness of a machine tool is worthy of con- 
sideration. ae 

The motors, like all other mechanical devices, are sub- 
ject to wear and tear and not infrequently they are badly 
abused. Under such treatment they will break down and 
repairs must be made. Fortunately, however, there is 
often some indication of trouble before the motor actually 
becomes incapacitated. Certain symptoms point out un- 
mistakably that the machine is going to fail if something 
is not done to correct the trouble. Of course, this is not 
always the case, but when it is prompt attention to the 
motor in trouble will often prevent a complete shutdown 
of the machine. 

A method in use in a large shop where many motors 
are maintained may serve to show how complete shut- 
downs are reduced to the shortest possible time. In case 


of failure of equipment, inspection is made by the chief 
electrician and numerous tests are made to determine the 
cause. The machine is checked up to determine the 
amount of work on hand for this particular machine and 
as to whether the work can be done on other machines 
while the motor is undergoing repairs. If the case is 
urgent an armature winder is sent to cut out the damaged 
coil if possible. He takes the form number of the ma- 
chine, maker and type and then proceeds to manufacture 
a set of coils and cut insulation and get everything in 
readiness for making necessary repairs to the motor when 
the machine is not so badly needed. When the opportune 
time arrives, the motor is taken out of service and repairs 
are made in much less time than would be possible if the 
preliminary preparations had not been made. In other 
words preparedness in motor maintenance, as in other 
things, goes a long way toward smooth operation and in 
keeping up production; every maintenance foreman 
should be ready on shortest notice to make such repairs 
as will keep the machines in practically continuous service. 


An official of a large railroad recently stated that any 
equipment which could show a 20 per cent saving over 
that now in use would be approved 


LHe for purchase within 24-hours. This 
Changing statement probably applies to all 
" kinds of equipment, but as made it 

World 


was applied specifically to electrical 
machinery, and is in effect a challenge to both the electrical 
manufacturers and to the electrical men on the railroads. 

This statement comes from only one railroad but is 
undoubtedly indicative of the changing attitude of all rail- 
road officials toward the adoption of the many new pieces 
of equipment and processes which are daily being pro- 
duced by the electrical industry. The railroads have 
lagged behind the manufacturing industries in the adop- 
tion of electrical machinery, but there have been a number 
of reasons for this apparent reticence. 

In the interest of safety it does not behoove a railroad 
to use certain types of equipment or to adopt certain 
methods until they have been thoroughly tried out. The 
roads grew up as steam railroads and in many cases elec- 
trical work has been done by all departments in a small 
way and without adequate electrical organization. In ad- 
dition to this railroads are spread over large territories 
and it is more difficult for a supply company to adapt a 
sales organization to railroad requirements than it is in 
the case of manufacturing industries. Much educational 
work has heen required which needed to be distributed all 
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the way down the line from the president of the road to 
the electrician’s helper. ** 

That this work has been well done is evidenced by the 
statement concerning 20 per cent savings. It is often 
difficult to prove such a saving even when it exists, but the 
statement indicates a new order of things and it is up to 
the electrical men to prove that such savings can be made. 


Two new processes of fusion welding have been de- 
veloped by the General Electric Company which promise 
to do much for the welding industry. 


Gas- One of these methods called atomic 
Electric hydrogen arc welding consists of 
Welding passing a stream of molecular hydro- 


gen through an electric arc which is 
sustained between two non-consuming electrodes. The 
molecular hydrogen (H:) on entering the are is broken 
up into atomic hydrogen (H) which recombines again a 
short distance beyond the arc, this recombination being 
accompanied by extremely high temperature, sufficient to 
meit molybdenum. The central flame is surrounded by a 
larger flame of hydrogen which does not pass through 
the arc. 

The second method consists simply of surrounding a 
regular consuming metallic arc electrode with a reducing 
flame consisting usually of a mixture of hydrogen and 
carbon monoxide. Other gases have also been used suc- 
cessfully. 

The atomic hydrogen welding method is particularly 
adapted to the welding of thin sections while the pro- 
tected arc method is suitable for the welding of heavy 
sections. In both cases the voltage across the are is some- 
what higher than that across an ordinary metallic welding 
arc. In both cases also oxygen is excluded from the weld 
by the protecting flame. The result of this in the case of 
welding steel is that the weld is extremely ductile; brittle- 
ness in a steel weld is usually caused by the inclusion of 
oxides. In addition to this, the processes have been used 
for welding new metals in the non-ferrous group and for 
welding two different metals together. 

The torches or electrode holders are somewhat com- 
plicated in appearance, but they are light weight tools and 
are not difficult to manipulate. The two processes have 
many commercial or manufacturing possibilities and will 
probably later be used extensively for repair work. 


It is not too early to begin laying plans to attend the 
June meeting of the Association of Railway Electrical 


Engineers. As has been the practise 
i i this meeting will 
Thetline in previous years, th g 
z J 3 be held in Atlantic City at the Hotel 
onvention 


Dennis at a time which coincides with 
the convention of sections four and 
five of the American Railway Association. The meeting 
date for the Association of Railway Electrical Engineers 
is Monday, June 14, at which time the progress reports of 
the various committees of the association will be pre- 
sented. ; 

The opportunity to inspect the exhibits of the manu- 
facturers of railroad equipment is one of immense benefit 
to every electrical engineer, as each succeeding year 
brings more and more applications of electrical energy to 
the railroad field. The exhibits as heretofore will be 
located at Youngs Million Dollar Pier. 


RAILWAY ELECTRICAL ENGINEER 


Vol. 17, No. 5 


New Books 


The Mechanical World Electrical Pocketbcok 1926 Edition. By Emmott & 
Company, Ltd., 65 King Street, London, 396 pages, illustrated, 
diagrams and tables, 4 in. by 6% in. Bound in cloth. Price 35 cents. 

A number of new features have been included in the 
present issue of the handbook. Among these are a section 
on the joining of conductors and another on magnetic 
chucks and magnetic clutches. Industrial application of 
electro chemistry giving information on the latest de- 
velopments in the electro deposition of metals, electric 
heating and cutting with the electric arc are also features 
included in the latest edition. Although the notebook 
reflects British practice to a considerable extent, neverthe- 
less much of the information contained in it is universal 
in its application. ; 


Insulated Electric Cables. By C. J. Bearer, M. I. E. E. Published by 
D. Van Nostrand, New York, 264 pages, illustrations, diagrams and 
tables, 714 in. by 9% in. Bound in cloth. Price $11.00. 

The subject matter has been arranged in two parts— 
namely Materials and Designs, and Manufacturing and 
Installation. The present volume is devoted entirely to 
the subject of materials and design. In a book as large 
as this, it is possible to go into great detail with regard 
to the materials uséd in the manufacture of insulated elec- 
tric cables and the author has made a very comprehensive 
and exhaustive presentation of the subject. The steps 
leading up to the discovery of many of the materials as 
well as the original and subsequent methods of obtaining 
them in commercial quantities are fully treated and are 
indicative of the general purport of the book. There are 
a large number of illustrations and diagrams which serve 
admirably to emphasize the important points brought out 
by the author. In short, the book may be considered as a 
valuable addition to the literature in this field and will take 
its place as a reference book for those interested in the 
subject of cable manufacture. 


Safety Rules for the Installation. and Maintenance of Electrical Supply 

Stations. By the Bureau of Standards, Washington, D. C., 56 pages, 

5 in. by 7% in. Paper binding. Price 10 cents, 

Previous editions of the National Electrical Safety Code 
have been published in complete form but there has been 
some demand for a smaller handbook containing a single 
part of the code and it is in response to this demand that 
the fourth edition is being issued not only as a whole but 
also in separate publications dealing with the several sub- 
jects covered. 


The present volume contains part one, dealing with 
generating stations and substations along with the ground- 
ing rules contained in section nine. The rules as given in 
this book are the result of the revision which has been 
carried out according to the procedure of the American 
Engineering Standards Committee and the revised rules 
have had the approval of the sectional committee organ- 
ized according to those rules of procedure. The various 
sections of the book cover the following subjects: Rules 
covering methods of protective grounding of circuits; 
protective arrangements of stations and substations; pro- 
tective arrangements of equipment; rotating equipment; 
storage batteries; transformers, induction regulators, 
rheostats, ground detectors and similar equipment; con- 
ductors; fuses, circuit breakers, switches and controllers ; 
switchboards ; and lightning ,arrestors. 


Battery Room of the D. L. & W., Hoboken, N. J. 


Maximum Results From Car Lighting Batteries 
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Temperature and Height of Solution Are Most Important 


Factors and Should Always Be Given Consideration 


By Geo. W. Wall 
Car Lighting Foreman, D. L. & W. R. R. 


N recent issues of the Railway Electrical Engineer, car 
lighting practice as carried on on the Lackawanna 
has been described in detail. Battery maintenance on 

this road has been developed to a high degree, and since 
one of the most important factors in the maintenance of 
good lighting is the care which is given to the battery 
equipment, it will be interesting to study some of the 
practices of this road. The care of battery equipment 
not only includes the battery itself, but is concerned with 
its housing. For this reason it may be well to start with 
requirements of the battery box. 


Battery Box Maintenance 


The battery box is given attention by the car shop 
forces as the car goes through the shop. Most of the 
floors are merely laid in the box and are easily removable. 
The floor is removed if worn or eaten away by the action 
of the electrolyte and the interior of the box scraped and 
washed with a strong alkaline solution to neutralize the 
acid. The supporting frame of the box is gone over 
and, if eaten away, is replaced with new members so 
that there is no danger of insufficient strength to support 
the battery. The metal interior of the box is painted 
and a new floor applied if the old one is eaten away, or 
so badly worn as to interfere with the sliding of the trays 
in or out of the box. Hinges and hasps are renewed at 
this time if they show evidence of weakness, and the box 
is put in such condition generally that there is no danger 
of its failing in service. 

Up to the present time, the battery cleaning room has 
been located at the terminal and the car is brought to the 
battery room for removal of the battery before it goes in 


the shop. However, in the case of a battery under three 
years old, it is not necessarily removed, but may stay with 
the car during the shopping. It has been found that 
neither the box nor battery require any considerable repair 
within the first four to five years and the only attention 
required is a thorough inspection, painting of trays, maxi- 
mum charge and adjustment of gravity. The battery is, 
of course, disconnected if left in the car during the shop- 
ping period, which is ordinarily about three weeks, so 
that there is no danger of trouble from short circuits 
while the car is going through the shop. 


Care of Connections 


The set will hold its charge with very slight loss during 
this period and a short charge and often none at all is 
required before the car again is put into service. Before 
it goes in service the connectors are removed and the lugs 
cleaned of corrosion. Even though the terminals and 
lugs seem to be made up tight oxidization of the positive 
terminal takes place and has been found at times to seri- 
ously effect the operation of the equipment. It increases 
the resistance of the junction and as there are sixteen 
connections to the positive lugs, the added resistance to 
the flow of current is sufficient in some cases to affect the 
charging rate considerably. The regulator voltage set- 
ting is fixed and any added resistance in the circuit cuts 
down the amount of current flow. This same resistance 
cuts down the voltage and current delivered by the battery 
on discharge and is therefore a disadvantage both on 
charge and discharge. When batteries are in service for 
several years before removal these unnecessary terminal 
losses may amount to two volts or more, and are apt to 
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upset the regulation considerably in very hard service 
where the battery needs “all the charge available. 

If the battery is in such condition that it is removed 
from the car before shopping, it is given a complete over- 
hauling and put in the best possible condition. It is not, 
however, held out of service until the car comes out of 
the shop, but is put in any car that takes a battery of the 
same type and capacity, thus keeping it in practically con- 
tinuous service during its useful life. The cleaning 
process is much the same as practiced in any battery shop. 
Possibly some groups are scrapped before the last bit of 
service is taken from them, but there is no economy in 
putting doubtful groups back in service, only to have 
trouble in a few months which will force the car out of 
service and into the shop for battery renewals. Switch- 
ing operations of this kind are costly and holding cars 
out of service for repairs that might have been avoided 
is poor maintenance, and reduces the efficiency of the 
service as well. Under the present system, cars are sel- 
dom cut out for battery replacement and very few groups 


Dismantling Bench and 
Press Shown in Foreground 


Washing Tank—Portable Battery Plate 


go bad in service. Positive group life of from eight to 
ten years in this service would indicate that very few 
groups are scrapped before their time. 


Rubber Jars Replacing Lead 


In common with other work, the failure of the lead 
lining has been a source of great trouble and expense 
during the past few years. 
on the losses due to this one factor, but the shortened life 
of groups, lining and tray renewals, floors and metal 
boxes destroyed, release of electrolyte to attack practically 
everything with which it comes in contact, to say nothing 
of light failures, has harassed the department continually. 
For over four years, the lead lining has been on its way 
out and during the last two years all replacements have 
been made with rubber jars. The result has been a very 
material reduction, in the total number of leakers, al- 
though the percentage among the lead linings still in 
service is practically as high as ever. The rubber jars 
first put in service have already given as long life as the 
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average of the lead lining and are apparently as good as 
ever. No evidence of their becoming brittle or warping 
being present. This result is not surprising even in face 
of the failure of the rubber jar of a decade ago. Rubber 


compounds are adapted to the requirements of service 
today and the working conditions are immeasurably im- 


A Comparison of the Lead Tank and the Rubber Tank 


proved, all tending to make the jar a sound proposition. 
At the present rate of replacement of all leaky linings 
with rubber jars, whether they develop in the shop or in 
service, two years more should witness the total banish- 
ment of the troublesome lining and a material reduction 


Replacing Acid Eaten Floors of Battery Boxes 


in battery cost is in prospect. It is, however, necessary 
that the rubber jar be kept up to the present high standard 
if full advantage is to be had from this change. When 
the battery is removed from the car, it may not need a 
general overhauling but, due to the long periods it is in 
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service before removal, it is necessary to check the maxi- 
mum gravity point very carefully in order to be certain 
that the cells go out for service once more with correct 
gravity. This feature is checked up whether the set re- 
quires a minor or general overhauling. There is a very 
slow loss in gravity due to the slight gassing that takes 
place in service, but it has never proved serious enough 


Painting Battery Boxes Is An Important Detail 


to require adjustment until the set is brought into the 
battery house. 

As pilot cell gravity readings are used as a check on 
the performance of the equipment, it is quite necessary 


that the maximum gravity be known so that proper cor- ' 


rections may be made to compensate for varying condi- 
tions. The effect of temperature variations on gravity 
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and capacity as well as the effect of the gradual lowering 
of the solution level must be allowed for in pilot cell! 
operation. 

In suburban service the above effects are of more im- 
portance than in thorough service, because of the greater 
degree of variation to which the cells are subject. 


Effect of Temperature on Gravity Readings 


As it is possible to arrive at a rather accurate conclu- 
sion as to the state of charge of a lead cell by means of 


RAILWAY ELECTRICAL ENGINEER 


135 


gravity readings, considerable dependence is placed on 
such readings. At monthly intervals, or as near to that 
period as practical operation will permit, a gravity and 
height of solution reading is taken. These readings are 
not, however, taken at face values owing to the proved 
effects of temperature and solution level changes. 

The maximum gravity of a fully charged cell is set at 
1.210 at 70° F. and at one and a half inches over the 
plate top. As the gravity range of a lead cell on a full 
discharge, taken at the 25 ampere rate, is about 70 points, 
it might be assumed that the standard curve for the bat- 
tery may be used at all times and a cell reading of say 
1.175, would therefore always indicate a cell with one- 
half its capacity still available providing, of course, that 
the maximum was 1.210. There is an opportunity for 
a very large percentage of error if figured in this way 
and allowance should be made for conditions existing at 
the time a reading is taken. It is not necessary that exact 
corrections be made except in special cases, but experience 
has shown that at least some allowances should be made 
if pilot cell operation is to be a reliable indication. Some 
interesting data has been taken in connection with the 
effects of the conditions mentioned arid this is perhaps a 
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good place to record it as showing what the extent of such 
effects may be in practical service where one might sup- 
pose it to be unnecessary to go into such detail. The re- 
sults of some of the tests may not agree exactly with 
theory inasmuch as they were made under actual service 
rather than laboratory conditions, but they are perhaps 
more useful because of this fact as they show to what 
slight degree the practical and theoretical results vary. 
There are, of course, several other more or less minor 
conditions affecting the operation of the battery, but the 
desire is to determine what considerable errors may be 
encountered in using the gravity as a measure of the 
state of charge. 


Solution Height Affects Gravity 


One of the most important points to determine is how 
much the maximum gravity of the solution is affected by 
the lowering of the solution level due to the evaporation 
of the water from the electrolyte, resulting in a less dilute 
solution and numerous tests were made in order to arrive 
at a figure which could be used as a correction to normal 
from any height of solution over the plates. 

The fully flushed cell has one and a half inches over the 
plates and this is allowed to evaporate down to one-quar- 
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ter inch before the cells,are flushed. The total evapora- 
tion amounts to one and a quarter inches and records kept 
of the result in service as well as shop tests indicate that 
there is a 25 point increase in maximum gravity of a given 
cell due to the loss of water or 5 points to the quarter 
inch. This holds good with a fully charged cell only, 
and discharge tests made of the same cell, at one and a 
half inches, and one-quarter inch, show that this gap is 
slowly closed as the discharge proceeds, finally getting as 
close as fifteen points at the end of discharge. In the 
battery house where fully charged cells are to be adjusted 
as a rule the average of five points per quarter inch is used 
as a correction constant while in figuring the state of 
charge in service, when the majority of the cells are not 
fully charged four points per quarter inch are allowed 
for corrections as it is closer to the average variation over 
the whole discharge, and the error is not great enough to 
cause trouble. 

In the following curves are shown the results of tests 
taken on a cell removed from service, as well as curves 
showing the temperature conditions under which the cell 
operated in service. The curves are not shown in the 
order in which the tests were made as the cell was re- 
moved after it had worked long enough to reduce the 
solution level to one-quarter inch. A smooth curve has 
been drawn, but the actual readings are spotted in as well. 

In Fig. 1 curve No. 1 is shown the test taken with the 
cell in normal condition. The maximum gravity is shown 
as 1.208 rather than 1.210 as the cell was tested as it came 
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out of service and no adjustment made. The solution 
level, temperature and gravity during a discharge to ap- 
proximately 1.80 volts are given and show the cell to be 
capable of delivering 375 ampere hours at the 25 amp. 
rate. Comparisons of the performance of this cell under 
different conditions are shown in other curves. 

Curve No. 2, Fig. 1, shows a discharge of the cell at a 
solution level of one-quarter inch and illustrates the error 
which may be made by failing to make allowances for 
change in solution level. The capacity was the same as, 
in the first curve, but at a gravity reading of 1.208, the 
cell was 100 amp. hours short of full capacity and would 
have required a charge of 100 amp. hours plus about 20 
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per cent for losses or 120 amp. hours total, to charge it 
fully. If corrected by deducting four points of gravity 
for each quarter inch loss in solution level the reading 
would have been 1.188, only one point error, and would 
have shown the cell to be considerably under full charge. 
The error would have amounted to four hours of burning 
if the set had been in actual service in a car. Even at the 
tag end of discharge the error amounts to about three 
hours of burning. Pe 

Tests were made some years ago to determine how 
closely the temperature of the electrolyte followed that of 
the air both in through service and in suburban service. 
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'These tests were repeated during the last year in order 


to compare results and a part of the readings taken during 
the winter of 1924-25 and also those of a short time dur- 
ing the summer of 1925 are shown in Fig. 2. The first 
curves show the temperature of the solution and also that 
of the air in the battery box. Evidently the battery works 
at a temperature approximately that of the air for any 
given day. -Only in the event of very sudden changes of 
atmosphere temperature does the solution fail to approxi- 
mate air temperature. The curves show two periods of 
the winter which may be considered as representative of 
conditions in the area within a few miles radius of the 
New York district. Another set of curves, Fig. 3, shows 
how the solution temperature compared: with that in the 
battery box during a spell of terrific heat experienced in 
this section. The last curve is given merely to show that 
under such conditions of extreme heat the battery did not 
heat up sufficiently to cause damage even under the com- 
bined effects of charging and high atmosphere tempera- 
ture. Most interest centers in the curve of winter condi- 
tion as the cell is shown to be down to 21 deg. and 25 deg. 
on different days. 

In Fig. 4, curve No. 3 shows a discharge of the test cell 
at 25 deg. F. which was the lowest temperature obtainable 
for the test. While the difference in gravity at first did 
not amount to one point to three degrees of temperature, 
due largely to inability to provide more accurate test con- 
ditions, the curve as drawn shows that there was consid- 
erable difference at the start of discharge and by the fifth 
hour the cell was operating at the rate of one point to 
three degrees of temperature. The error even as ob- 
tained under the test conditions amounted ta about 70 
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ampere hours and instead of being fully charged at 1.208, 
it required 70 + 20 per cent or about 85 ampere hours input 
to bring it to full charge. Even more important is the 
loss of capacity due entirely to the cold conditions of the 
cell. This loss is but temporary, of cqurse, but at 25 
deg. F. it amounted to the equivalent of four hours burn- 
ing of a car as the cell temporarily dropped from a 375 
ampere hour cell to a 275 ampere hour cell. Instead of 
a normal capacity of 375 ampere hours at 1.208, as shown 
in curve No. 1, there was but slightly more than 200 
ampere hours available at this gravity due entirely to 
the drop in temperature. If the set was working in a 
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car, there would have been but eight hours of burning 
available instead of fifteen. 

Following out the test to the logical conclusion, the cell 
was discharged at a temperature of 25 deg. F. and a solu- 
tion level of one-quarter inch. This is the extreme condi- 
tion, but it does occur in service quite often. Also, it 
occurs at a time when the best of lighting is needed as 
well as the time when more hours of burning are the rule. 
Errors made under this set of conditions lead to dark cars 
and no apparent reason for it unless the proper allowance 
is made when gravity readings are checked. If proper 
allowance is made the real state of charges becomes ap- 
parent at once. 

Curve No. 4 in Fig. 5 shows a discharge of the test cell 
as just stated. At the reading of 1.208, the cell instead 
of being fully charged, lacked 175 ampere hours and re- 
quired 175—20 per cent or 210 ampere hours to fill up 
this supposedly fully charged cell. As regards its avail- 
able capacity at 1.208, instead of there being 375 ampere 
hours available or 15 hours of burning for a car, there 
were only 100 ampere hours available or but 4 hours of 
burning when compared with curve No. 1 in which tem- 
perature, solution level and capacity are normal. Evi- 
dently due allowance must be made when gravity is used 
as a check or very serious error will occur. Note that the 
losses as shown in curves No. 2 and No. 3 check almost 
exactly with curve No. 4, thus proving themselves. 

In Fig. 6 the normal curve, first shown as No. 1, is 
shown as a solid line and curves 2, 3, 4 are shown con- 
nected according to the constants of four points of gravity 
to the quarter inch and one point of gravity per three de- 
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grees of temperature. The curves come together closely 
enough for practical purposes and such variations as there 
arc, may be laid at the door of lack of laboratory condi- 
tions for making the tests. 


Very lively interest in the actual conditions under which 
a battery may be working at any given time is forced upon 
the supervisory force when pilot cell operation is em- 
ployed in maintenance work. It is not necessary for the 
mechanic to take into consideration the possible error al- 
though it is to his credit if he does interest himself suffi- 
ciently to be able to make corrections on the job and get 
quicker action because of his ability to “dope it out” rather 
than pass it on to someone else. Due allowance is made 
when checking the monthly readings and trouble avoided 
in most instances as whatever corrective measures neces- 
sary may be taken in time. 


The curves also serve to show that the tendency to tise 
smaller capacity cells, while desirable as regards first cost, 
cost of renewal parts, weight, care of handling, etc., must 
be coupled with due regard for the extreme conditions 
noted in the effect on capacity of the low temperature at 
which the cells operate at least part of the time. Aver- 
ages will not always do, as the car must be well lighted 
under extremely bad conditions as under more favorable 
ones, if it is at all possible. In fact, it is even more im- 
portant to have abundant light under adverse weather 
conditions, if anything. When delays, due to other causes, 
harass the operating department and the passenger is 
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resentful of delay or inconvenience, it helps mightily to 
snap on the switch and produce good illumination to take 
the edge off the complaint and allow some sort of activity 
to while away the time due to the delay. The short trip 
passenger seems to be affected a great deal more by delays 
or any inconvenience than the long distance traveler. 


The time to prepare for good results in service is when 
the car is being overhauled in the shop. Doing the work 
which has proved necessary and avoiding that which has 
been found unnecessary required rather careful study of 
service results. Radical changes on the spur of the mo- 
ment may serve as an expedient to get over a bad spot, 
but time must be found to ponder on the cause which 
upset the operation before successful steps can be taken 
to avoid a repetition. 
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Pennsylvania to Extend Electrification 


HE Pennsylvania plans early 
electrification of its lines be- 
tween Philadelphia, Pa. and 
Wilmington, Del., and _be- 
tween Philadelphia and West 
Chester, Pa., via Media. 
Work on this step in carry- 
ing out the program for the 
ultimate electrification of all 
suburban lines in the Phila- 
delphia district will be started 
soon and is scheduled for 
completion in 1927. It is es- 
timated that the total cost will 
approximate $10,000,000 ex- 
clusive of new electrically 

equipped cars which will be required. 

» The directors authorized last fall an expenditure to 

place under ground all telegraph, signal and telephone 

wires on the Philadelphia Terminal division and the Mary- 
land division between West Philadelphia and Wilmington. 

This step is preparatory to electrification and the contract 

has been awarded and the work is under way. 
Electrification of the lines to Wilmington and West 

Chester is an integral feature of the development of the 


new passenger station project on the west bank of the. 


Schuylkill river and the subway extension and subway sta- 
tion for suburban traffic at Fifteenth street and the Park- 
way, Philadelphia. In respect to mileage, it will consti- 
tute the most extensive project of the kind on the road, 
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involving four tracks between Philadelphia and Wilming- 
ton with double and single track sections between Phila- 
delphia and West Chester. The total number of miles 
of line electrified will be about 52 and the total number of 
miles of track will be about 150. The distance to Wil- 
mington is 27.1 miles and to West Chester, 25.5 miles. 
The total number of miles of line included in the present 


Paoli, Chestnut Hill and Fort Washington branch electri-_ 


fications is about 38, with nearly 114 miles of track. 
Electrification of suburban lines is necessary before 
service can be operated through the subway extension to 
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the new underground suburban station, under the terms 
of the agreement between the company and the city in 
connection with the construction of a new passenger sta- 
tion in West Philadelphia. Electrical’ construction and 
equipment on the new lines will be of the same general 
types as those used on the Paoli and Chestnut Hill lines. 
The system of traction will be single phase, 25 cycle, 
alternating current. The transmission line will carry 
132,000 volts, with a normal voltage of 11,000 in the 
trolleys. 

Current will be supplied to sliding pantograph trolleys 
on the multiple unit cars through a system of overhead 


Electrification Which 
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the 
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catenary construction, comprising a main messenger, 
auxiliary messenger and a contact trolley wire. These 
wires and hangers will be of non-corroding materials. 
Trolley wires for two tracks will be carried on brackets 
attached to tubular steel poles, but trolleys for more than 
two tracks will be supported by cross catenaries. Two 
single-phase, two-wire signal power circuits will be car- 
ried on the catenary structures. Signal control circuits 
and telephone and telegraph wires between Philadelphia 
and Wilmington will be in cable and laid underground, 
and on the West Chester lines these circuits will be either 
in aerial cable or open wire. The company will buy about 


125 new multiple unit cars for the Wilmington and West 
Chester service. 


Line, Mexico 
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Two Gas-Electric Welding Processes Developed 


Two Methods of Fusion Welding Exclude Oxygen 
and Make Ductile Welds 


WO methods for producing ductile welds have been 
developed by research scientists of the General 
Electric Company, working in different laboratories 

hundreds of miles apart. Both of the methods, similar in 
some respects, mark a decided step in the utilization of 
the heat of electric arcs in the joining of metal parts or 
the building of metal structures. The one was developed 
in the Schenectady research laboratory by Dr. Irving 


Atomic Hydrogen Arc Welding Torch, Type 1 


Langmuir; the other was developed in the Thomson re- 
search laboratory at Lynn, Mass., by Peter Alexander. 

In both processes air is excluded from the metal by 
means of a bath of hydrogen or other gas. The formation 
of oxides and nitrides in the weld metal is thus prevented, 
and the fused metal is as strong and ductile as the original 
metal. 

In brief, the method developed by Dr. Langmuir in 
Schenectady is to pass a stream of hydrogen between two 
electrodes. The heat of the arc breaks up the hydroget 
molecules into atoms. These combine again a short dis- 
tance in front of the arc into molecules of the gas, and 
in so doing liberate an enormous amount of heat, so that 
much higher temperatures can be obtained with this than 
with the usual welding methods. Since atomic hydrogen 
is a powerful reducing agent, it reduces any oxides which 
might otherwise form on the surface of the metal. Alloys 
containing chromium, aluminum, silicon or manganese can 
thus be welded without fluxes and without surface oxida- 
tion. 

The process developed in the Lynn laboratory by Mr. 
Alexander is based on the utilization of the chemical and 
physical properties of hydrogen and other gases in their 


molecular state. This process aims primarily at the pre- 
vention of the formation of the nitrides and oxides in the 
arc-deposited metal, which limit the ductility of the usual 
arc welds. 

In this process the are is struck between the metallic 
wire or carbon used as one electrode and the plate or work 
to be welded used as another electrode. The crater of the 
arc is always on the work to be welded. The gaseous 
atmosphere is supplied in a form of a stream around the 
arc. Pure hydrogen-water gas, hydrogen-nitrogen mix- 
tures, anhydrous ammonia, methanol vapor and some other 
suitable gases can be used, according to the nature of the 
work. The hydrogen-carbon monoxide mixtures were 
suggested by Professor Elihu Thompson; water gas and 
methanol are examples of such mixtures. 

This process makes the arc welding process more 
efficient and suitable for the fields which at present are 
out of its reach. Low carbon steel, alloy steels, and most 
of the non-ferrous metals and alloys can be welded with 
success by this process in suitable gaseous mixtures. 


Atomic Hydrogen Arc Welding 
Fifteen years ago, while studying the loss of heat of 
the tungsten filaments of incandescent lamps in an atmo- 
sphere of hydrogen gas, Dr. Irving Langmuir of the 
General Electric research laboratory at Schenectady found 
that at a high temperature the hydrogen gas changed from 
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the molecular to the atomic state. In the molecular state, 
two atoms of the gas are grouped together as a unit; in 
the atomic state each atom acts as a unit. The molecular 
form is the more stable, and when the atoms recombine to 
form the molecules intense heat is liberated. 

Dr. Langmuir’s study of the filaments in hydrogen was 
a theoretical investigation. Now, fifteen years later, the 
results have been applied in a different field—in the de- 
velopment of a new method of welding, by which it is 
possible to produce welds as strong and as ductile as the 
original materials. 

Continuing the theoretical investigation, Dr. Langmuir 
found that more atomic hydrogen was formed by passing 
powerful electric arcs between tungsten electrodes at 
atmospheric pressure. By directing a jet of hydrogen 
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from a small tube into'the arc, the atomic hydrogen could 
be blown out of the arc, forming an intensely hot flame cf 
atomic hydrogen burning to the molecular form and 
liberating about half again as much beat as does the oxy- 
hydrogen flame. In this flame molybdenum, one of the 
most refractory of metals melts with ease; quartz 
however, melts less easily, in spite of its lower melting 
point. This indicates that the metal assists in the action 
as a catalyzer—which scientists define as a substance which 
accelerates a chemical change. 

By this method, iron can be welded or melted without 
contamination by carbon, oxygen or nitrogen. Because 
of the powerful reducing action of the atomic hydrogen, 
alloys tontaining chromium, aluminum, silicon or manga: 
nese can be welded without fluxes and without oxidation. 
The rapidity with which such metals as iron can be melted 
seems to exceed that in the oxy-acetylene flames, so that 
the process promises to be particularly valuable for weld- 
ing. 

The technical development of this welding process has 
been the work of several men in the Schenectady labor- 
atory, including R. A. Weinman and Robert Palmer. 
These men have developed and tried many types of weld- 
ing torches, and have tried them under varying conditions. 
At the same time tests of numerous types of welds have 
been conducted. 

The two electrodes of the torch are tungsten rods, held 


Welding with the Atomic Hydrogen Arc 


at an acute angle with each other by lava insulators. When 
not in use, the electrodes are in contact with each other ; 
they can be separated by pressure on a lever mounted on 
the handle. A set screw is provided for making slow 
adjustments of the electrodes. The hydrogen is supplied 
by a tube through the handle. Sufficient gas is used so 
that not only are the electrode tips surrounded by enough 
to form the blast of atomic hydrogen but by an additional 
quantity to surround the work with hydrogen. 

Either alternating or direct current can be used. The 
first mentioned has been found more convenient, and 
electrodes of smaller diameter can be used. The gas 
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pressure required to operate the torch is very small; in 
the laboratory, with short lengths of tubing, a pressure of 
less than one pound per square inch was sufficient with 
metals up to one-half inch in thickness. For ordinary 
welding, the rate of gas consumption varies between 20 
and 30 cubic feet per hour. 

Since the maximum rate of heating is desired in weld- 
ing, the torch is held close to the metal. Best results have 
also been obtained when the torch is inclined so that the 
blast of hydrogen from the torch passes over the pool ef 
molten metal in a direction opposite to that in which the 
torch is moved along the line of the weld. 

Experiments have been conducted with several gas 
mixtures and various electrode materials. The best re- 
sults have usually been obtained with tungsten electrodes 
and hydrogen alone. 

Materials of many kinds have been successfully welded 
by this method. Low carbon steels up to one-half inch in 


Torch for Welding in Hydrogen with a Metallic Electrode 


thickness have been welded without additional material 
after butting together tightly. Considerable work has also 
been done in connection with full automatic welding using 
a butt joint, and with no metal being added to the seam. 
A number of welds have been made on seamless tubing 
having a wall thickness of one-quarter inch and an outside 
diameter of four inches, and with boiler plate iron one 
inch thick. Welds on deoxidized copper such as silicon- 
copper have been made up to three-eighths inch thick 
metal, giving unusually good sections. 

In testing welds made by this process, the welded 
portions have been twisted and bent double without crack- 
ing or otherwise being injured. 

Electric Arc Welding in Gaseous Atmosphere 

By surrounding the ordinary welding electrodes with 
an atmosphere of hydrogen or certain other gases, it has 
been found by Peter Alexander of the Thomson Research 
Laboratory of the General Electric Company at Lynn, 
Mass., that it is possible to produce ductile welds. The 
gas acts as a flux and shield against the oxygen and 
nitrogen of the air; therefore the formation of oxides and 
nitrides of iron in the molten metal is prevented. The 
process originated from the study of metallurgy of the 
arc-deposited metal and the causes that limit its ductility. 

The method is based on the action of molecular hydro- 
gen. This gas at high temperatures, even in the mole- 
cular state, is a very active reducing agent. When it 
surrounds the crater of the arc it acts in the same way 
as it does in the hydrogen brazing process. Yet certain 
peculiarities of the process (for example, the extremely 
high voltage drop at cathode and anode of the are burning | 
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in hydrogen) are due to the dissociation of the small 
amounts of molecular hydrogen in actual contact with the 
craters. Hence the apparent resistance of the arc, and 
consequently the amount of energy liberated, is about 
double that when the arc is burning in air. 

Consequently the weld is not only ductile, but the 
operation is much faster. The speed results both from 
the greater energy of the arc in the hydrogen atmosphere 
and the fact that beveling of the edges of the material is 
unnecessary. Using 180 amperes and an arc voltage of 
60, one-quarter inch boiler plates, butted together without 
beveling, have been welded at a speed of 60 feet per hour. 


Automatic Wire Feeding Device with Attachment for Welding in 
Hydrogen Atmosphere 


Ductility is a factor of prime importance in the welds of 
structures that are subjected to vibration, accidental bend- 
ing stress, or overload. Also, ductility equalizes internal 
cooling stresses when present in the weld. If any part of 
the ductile weld is stressed beyond its elastic limit, it will 
not crack. It will yield until the stresses are more or less 
equalized all along the joint, which is so proportioned as 
to stand with safety the imposed load. It has also been 
found that the metal deposited in the hydrogen atmo- 
sphere has a higher elastic limit. The elastic limit of 
pure iron electrodes before deposition averages 29,000 
pounds per square inch; the elastic limit of the same elec- 
‘trode deposited by the are in hydrogen averages 42,000 
pounds per square inch. 

In this welding process the arc is maintained inside of 
a hydrogen stream which burns along its outer surface of 
contact with air. The electrode is entirely surrounded by 
hydrogen, which eliminates the possibility of the metal in 
the crater coming in contact with air. Direct current is 
used. The equipment as developed in the laboratory in- 
cludes the direct-current generator, gas hose, and spool of 
welding wire mounted as a unit on one base. The welding 
wire, the hydrogen gas and the electric current are sent 
through a flexible hose to the torch nozzle. 

After the work with the hydrogen atmosphere was 
found to be successful, experiments with mixtures. of 
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hydrogen and carbon monoxide were conducted in ac- 
cordance with Professor Elihu Thomson’s suggestion, and 
under his personal guidance. Water gas, containing about 
equal volumes of hydrogen and carbon monoxide, was 
next tried. It was found that welds produced in such an 
atmosphere were ductile and easier to produce. Work 
with various mixtures of carbon monoxide and hydrogen, 
produced either synthetically or by decomposition of 
various organic compounds, demonstrated that ductile 
welds can be produced in the atmosphere of any mixture 
of the two gases. Methanol or synthetic wood alcohol was 
found to serve well in this gas, so that transportation with 
portable outfits is facilitated. 

A series of experiments with nitrogen-hydrogen mix- 
tures showed that mixtures of these gases also give 
ductile welds. The use of liquid anhydrous ammonia 
which contains one volume of nitrogen and three of 
hydrogen, in this connection makes it possible to store 
large quantities of the gas in small volume as a liquid. 

Still other gases and methods are being investigated in 
the Lynn laboratory, and academic studies are being made 
of the theoretical aspect of welding in different gases. 

In its present state the process is being extended to the 
welding of alloy steels, non-ferrous materials and their 
alloys. The careful selection of the appropriate gaseous 


Samples of Arc Welds Produced with a Semi-Automatic Machine in 
Hydrogen Atmosphere Bent Without Cracking 


mixture determined by the nature of the materials to be 
welded is an essential factor for successful work. 

In brief, this process is a combination of an electric arc 
which supplies the energy and an appropriate chemical 
reagent which being in a gaseous state and at extremely 
high temperature acts almost instantaneously. 


“It Didn’t Just Happen” js the title of a 32-page 
pamphlet which has been issued describing the Atlantic 
paucity of the means of transportation in the southeastern 
Coast Line Railroad. Starting with a map showing the 
states in 1850, and a very brief historical sketch, the book 
describes the building and the operation of a railroad at 
the present day. The illustrations alone afford a very 
satisfactory and well-balanced picture of the activities of 
the construction and operating forces of the Atlantic Coast 
Line system of 4,924 miles. The text is well written, but 
severely condensed, the pictures taking up much the larger 
portion of space. Of the 50 illustrations, the first 25 deal 
with construction and the remainder with shop work, etc. 


Design of An Armature Winding Stand 


A Description of a Useful Device in the Train Lighting 
Repair Shop of the Southern Pacific at West Oakland 


By Niels Hansen 
Assistant Foreman Electrician, Southern Pacific Ry., Oakland, Cal. 


HE armature winding stand pictured below support- 
ing a U. S. L. type M. armature is used to support 
any of the various types of axle generator arma- 

tures or other armatures of about the same size, while 
undergoing repairs or rewinding. 

The principal features of the device are that it is just 
about the proper height for the average workman to work 
to best advantage; that the right hand armature support 
can be quickly moved to the right or left and locked in the 
desired position so as to accommodate armatures of dif- 
ferent lengths; that the stand is portable, being equipped 
with four double casters and that it has a sheet iron 
covered table for the workman to place the tools he is 
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passes through the slot in the table and through a 17/32 
in. hole in the center of the base between the two % in. 
by % in. iron keys. This movable support is then secured 
by a No. 10044 U. S. L. terminal bolt wrench being 
screwed on the top or threaded end of the % in. bolt. 
This wrench may be seen in the picture at B. The head 
of the % in. bolt slides in a metal guide or channel formed 
by screwing a strip of % in. by 1 in. band iron on each 
edge of the bottom of the slot to prevent the head of the 
bolt from digging into the wood and then on top of each 
of these pieces is a strip of 4 in. by 34 in. flat iron to 
keep the bolt from turning. A semi-circular groove 2% 
in. across and 111/16 in. deep is cut in the top of each 
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Item I-Stand and Mandrel 


turn free on pi ‘tern WI-U.S.L. Terminal Bolt Wrench 


Catalogue No. 10044 


Winding Stand for Pyle National Armatures Type E2 and Type C 


working with on, just low enough to not interfere with 
the projecting armature coils or leads. 

The top of the armature supports stand 44 in. over-all 
above the floor. The stand is 28 in. long and 24 in. wide 
at the bottom. The table is 31 in. high, 1134 in. wide by 
28 in. long and covered with a sheet of No. 16 gage 
galvanized iron. The whole structure is made out of pine 
134 in. thick. The joints are all mortise and tenon joints 
glued together thus requiring no angle bracing. The two 
vertical sides are 6 inches wide except at the bottom where 
they widen out to 10 inches. The left hand side, extend- 
ing above the table to form one of the armature supports, 
is capped with a piece of maple as may be seen in the 
picture. The right hand side terminates in a joint with 
the table. The right hand movable armature support 
A is a piece of 134 in. by 6 in. by 1214 in. maple bolted 
upright to the vertical side of a piece of 3/16 in. by 9 in. 
by 12% in. tank steel bent at right angles so that the ver- 
tical side stands 8 in. high leaving the base 4% in. by 
9in. Two short pieces of 4 in. by % in. square iron are 
screwed in line to the under side of the base and act as a 
key by engaging in the slot which can be seen in the 
picture in the top of the table. An inverted %4 in. bolt 


armature support for the shaft of the armatures to rest in. 

The distance between the armature supports can be 
adjusted from a minimum of 12 in. to a maximum of 
2214 in. ic. 

The bottom of the stand is equipped with four Payson 
Manufacturing Company, No. 33 double wheel anti-fric- 
tion casters making the stand portable. This feature saves 
a lot of unnecessary handling of armatures. The stand 
can be shoved to any part of the shop desired for blowing 
out, testing or painting the armature, etc. The armature 
therefore, receives a minimum amount of handling. 

A little drawer shown in the photograph at C is located 
just below the table to the left. It is 6 in. by 10% in. by 
2% in. deep and can be pulled out from either side of the 
stand. This is handy for holding small pieces of insula- 
tion, wedges, etc., to be used on the job being worked on. 

At present the shop is equipped with two winding 
stands of this type, two others of about the same dimen- 
sions, but having both armature supports permanently set 
21 in. apart and two others about the same as the latter, 
but having no casters. It is our intention to replace the 
last two with new ones similar to the one here pictured 
and described. 
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For the repairing and rewinding of “Head End” 35 
kw. G. E. Company turbo-generator armatures and other 
large armatures, the shop is equipped with one large 
winding stand 38 in. high overall, 37 in. long and 36 in. 
wide at the bottom. The distance between armature sup- 
ports is 33 in. It is made out of % in. by 134 in. flat 
iron with 34 in. by 1% in. iron cross braces. This stand 
is portable, being equipped with four double casters simi- 
lar to the other stands. 

The Southern Pacific Company has at present 1085 
locomotives equipped with Pyle type E2 turbo-generator 


Armature Winding Stand with Adjustable Support 


headlight sets, 389 with Pyle type C sets and 178 Pyle type 
E sets besides about 111 other types including 59 General 
Electric and 11 Sunbeam sets. Naturally there is a con- 
tinual flow of these types of armatures passing in the shop 
for repairs and out again. In order to take care of the 
repairing of these armatures we have developed a small 
winding stand which will hold either a type E2 or a type 
C armature so that it may be repaired or rewound most 
conveniently. This stand of which we have four in use 
in the shop at present is illustrated in the drawing Fig. 
2, item 1. When used for holding an E2 armature the 
latter is slipped on to the mandrel against the shoulder A 
- which allows the commutator end of the spider to project 
about 1/16 in. beyond the shoulder B. A %™% in. washer 
and the U. S. L. terminal bolt wrench shown in item 3 
are then used to lock the armature in place. When it is 
desired to work on a Type C armature the sleeve item 2 is 
first slipped over the mandrel over and beyond shoulder A. 
This allows the end of the spider on the type C armature 
to project about the same amount beyond shoulder B as the 
type E2 does. The same washer and terminal bolt wrench 
are again used. 

A hole through the base of the stand permits it being 
bolted to the work benches by means of a 34 in. machine 
bolt passing through both with the nut on the top side. 
The stand can readily be turned around in any direction 
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desired on the armature turned around on the mandrel. 
The construction is such that there is nothing to interfere 
with the work of winding on the coils. Flat Deltabeston 
covered magnet wire size .025 in. by .150 in. is used. The 
original crimped edges of the commutator slots are sawed 
away and the slot slightly deepened when the Pyle arma- 
tures are rewound. The leads are fhen thoroughly 
soldered. 


Regenerative Braking for Multiple 
Unit Trains 


By L. M. Aspinwall 
Railway Equipment Engineer Westinghouse Electric & 
Manufacturing Company. 


SCHEME of _ regenerative 
braking for use on multiple 
unit cars has been developed 
by Westinghouse engineers 
and equipments are now 
being tested in actual service 
on the Chicago Rapid Tran- 
sit lines. The operation is 
proving to be very satisfac- 
tory. 

Regenerating braking has 
been in use for some years 
on electric locomotives oper- 
ating on electrifications where 
long heavy grades exist. 
Such applications have been 
justified by the saving in 

power, reduction in brake shoe wear and the ease and 

greater safety of train operation. 
In multiple-unit train service the runs are generally 
comparatively short and the schedule speeds high, with 


the result that braking is started at high speeds and a 


large percentage of the energy taken from the line is 
wasted in heat at the brake shoes. On this account, the 
application of regenerative braking to service of this 
character offers possibilities of thoroughly beneficial re- 
turns. 

Regenerative braking on electric locomotives is a com- 
paratively simple matter, for in this case the usual problem 
is to maintain a constant speed down a long grade. In 
the case of multiple-unit trains operating on a high 
schedule speed with frequent stops, the problem becomes 
a more difficult one. In this case, it is necessary to be 
able to start braking instantly at widely varying speeds, 
to be able to maintain a practically constant rate of 
braking over a period during which the speed is rapidly 
falling, and finally, to glide smoothly from regeneration 
to air braking for the final stop. 


The system developed is particularly suitable for two- 
motor, double-track cars of the type which are common 
in subway and elevated service. Two axle-driven ma- 
chines mounted on the trailer axles supply exciting cur- 
rent for the fields of the main motors during the braking 
period, and act as motors during the period of accelera- 
tion. On account of this motoring action during ac- 
celeration, these machines are designated as “boosters.” 
The booster armatures are connected in series with the 
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main motors during Atceleration, and their fields are 
separately excited. 

The design and gearing of the axle machines are 
such that when motoring they add approximately 25 per 
cent to the tractive effort supplied by the main motors. 
This additional tractive effort is obtained principally 
from energy which usually is wasted in resistance so that 
this is a gain aside from the regenerative feature. 

A feature of the system is the use of a constant time 
element sequence switch for bringing in the correct 
switches during the braking period and for regulating 
the field strength of the “booster.” The system also 
embodies means for regulating the regenerative currents, 
for balancing the generated voltage against the line volt- 
age and for cutting in and out the air brake so that it 
will act in proper conjunction with the regenerative 
system. 

The regular equipment on the car consists of two West- 
inghouse type 567-R-1 motors with a gear ratio of 17 :60 
and Westinghouse automatic electro-pneumatic control. 
The equipment added for regeneration comprised two 
“booster” motors, an air-operated sequence switch, four 
electro-pneumatic switches, two engineer’s brake valve 
switches and several relays. The weight of the added 
equipment is approximately 4,500 lb. and the total weight 
of car with the additional equipment is about 79,000 Ib. 
The equipment on this car is so arranged that the master 
controller and engineer’s brake valve are handled in pre- 
cisely the same manner as in the case of the ordinary 
non-regenerative equipment. When the master controller 
handle is thrown to the “full on” position, the accelera- 
tion takes place in the usual manner, except that the 
“boosters” act as motors and assist the main motors to 
bring the car up to speed. When full parallel position 
is reached, the “boosters” are automatically cut out of 
circuit. 

When the master controller handle is thrown to the 
“off” position, the proper connections are automatically 


established so that the main motor fields are excited by 


the “boosters” to such a strength that a voltage equal to a 
little more than line voltage will be generated across the 
motor armatures. This generated voltage is automatically 
maintained within fixed limits as the car drifts to lower 
speeds, so that this “stand by” position is maintained 
ready to start braking at any instant. : 

When braking is desired, the engineer’s brake valve 
handle is moved to “service” position and the desired re- 
duction in brake pipe pressure is made in the usual 
manner. The moving of the brake handle to “service” 
closes a pair of contacts in an attachment which. is 
mounted on top of the engineer’s brake valve in place of 
the usual handle guard. This action closes the line 
switches and throws the motors onto the line. At the 
same moment that the line switches are closed, the fields 
of the “boosters,” which are exciting the main motors, 
are strengthened by cutting out a certain amount of re- 
sistance and the sequence switch which governs these 
fields starts to revolve at a constant speed. 


The result of these operations is to start regenerative 
braking immediately when the handle is moved to “serv- 
ice” position. These take place before the air brake has 
had time to come into action. “The current which is 
regenerated to the line closes a series relay and blocks 
off the connection between the brake cylinder and the 
triple valve so that no air passes to the cylinder in spite 
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of the fact that a reduction has been made in the brake 
pipe pressure. The sequence switch as it revolves at 
constant speed gradually cuts out resistance in the 
“booster” fields and at the same time carries the motor 
connections through a bridging transition from the par- 
allel to a series combination, with the result that the 
regenerative braking is maintained at a practically con- 
stant rate down to a speed of approximately ten miles an 
hour. At a speed of approximately 12 miles per hour, 
the air brake is automatically cut in, and when the pres- 
sure in the brake cylinder has reached a given value, the 
regenerative braking is cut out automatically. The 
pressure attained in the brake cylinder at this time is 
governed by the reduction which was made in the brake 
pipe pressure at the time that regenerative braking was 
started. 

During the tests on the car made on a test track at 
East Pittsburgh, Pa., the transition from regenerative to 
air braking was made so smoothly that it was hard to 
detect when the change took place without watching the 
instruments which were in circuit. “The final spotting 
of the car is taken care of in the usual way by manipu- 
lating the air brake. .The connections on the car are 
such that if regenerative braking fails to act for any 
reason, the air brake comes into action in the regular 
way. The emergency or the engineer’s brake valve is 
left intact so that air braking is always obtained on this 
position. 

One of the two cars equipped has received very elab- 
orate laboratory tests and a second car equipped with 
identical apparatus is being tested under service conditions 
in typical Chicago Elevated service. 


The Great Northern has adopted a plan whereby, 
with the co-operation of the Pullman Company, the dining, 


sleeping and observation cars of the Oriental Limited will 


be remodeled so as to include any new service feature of 
recent origin. The cars will be sent at regular intervals 
to the Pullman shops where the new features will be in- 
stalled. Each of the 10 trains now operated is being 
furnished with porcelain washbowls. 


On the Gotthard Line, Switzerland 


Interior of Power House at Waycross 


Atlantic Coast Line Shops at Waycross, Ga. 


Railroad Company Generates Own Power—Electrical Repair Work 
Typical of That Done Throughout The System 


T Waycross, Ga., the Atlantic Coast Line main- ment. There are also a number of smaller shops dis- 
tains the largest repair shops on its entire system, tributed throughout the system at which running repairs 
although the Emerson shops at South Rocky are made. 
Mount, N. C., have recently been enlarged and many At the smaller shops, electrical energy is purchased, 
facilities added which has very greatly increased the whereas at the two larger shops, at the present time, all 
electric power is generated. Prior to the time that the 
shops were electrified, machine tools were driven by line 
shafting in the so called group drive and at present a 


Behind the Switchboard in the Power House 


importance of this shop. At both places, general over- 
hauling work is done, each having large coach shops and 
paint shops. While the electrical repair work is divided Front of Switchboard Showing A. C. End 

between the two main shops a description of the methods 

and practices used at Waycross may be taken as typifying considerable number of these tools are still driven in 
the general practice of the Coast Line in regards to this manner. However, all of the new equipment that 
handling of matters pertaining to the electrical depart- has recently been purchased and all that will be acquired 
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in the future, will where practicable, be direct connected 
to individual motors. ** 

A number of 100 ft. turntables of the bridge type have 
been installed on the Coast Line system and these are 
equipped with two 25 hp. motors each, most of them 
being 3 phase, 60 cycle, 440 volt. The headlight equip- 
ment on the locomotives is of several different types and 
the capacity of the turbo-generators varies from 500 to 
1,000 watts. 


Power Supply 


Current is generated at Waycross at 2 phase, 440 volt 
60 cycle, but recently transformers have been installed 
which convert this 2 phase into 3 phase and energy is 
distributed over the same circuits so that both 2 phase 
and 3 phase motors are driven without the installation of 
any additional 3 phase lines. 

There is in progress at the present time, a gradual 


Power House Showing Beginning of Pole Line 


changing over from 2 phase to 3 phase operation so that 
eventually the standard voltage in use throughout the 
Coast Line system will be 3 phase, 440 volt, 60 cycle. In 
the meantime, all 2 phase motors that require re-winding 
are not re-wound for 2 phase operation again, but are 
provided with 3 phase windings. This gradual change is 
facilitated by the fact that the four wire distribution sys- 
tem carries both 2 and 3 phase current and both will be 
available until such time as the change to 3 phase operation 
is completed. 

In changing motor windings from 2 phase to 3 phase 
operation, there is a slight sacrifice in motor capacity, but 
this is relatively a very small factor as the converted motor 
will give within approximately 12 per cent of its rated 
capacity and at the same time, balanced 3 phase operation 
is secured. In reconnecting motors none of the coils are 
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cut out in the change from 2 phase to 3 phase. If the 
motor is a 40 degree motor and rewound for 3 phase 
operation and rated for 50 degree continuous rating, the 
capacity is effected only about 5 per cent. All calcula- 
tions with regard to the rewinding of such motors as are 


Auto Transformers Are Located Just Outside the Wall of the Power 
House Back of the Switchboard 


changed from time to time is worked out in the office of 
the electrical engineer.* 

An interesting example of what is possible in making 
radical changes in electrical equipment without interrup- 
tion to service was furnished about one year ago, when 
an old switchboard which had been in service since 1909 
was replaced by a modern board. The new switchoard 


Where Generators Are Put Under Test Similar to Road Conditions 


was erected in the same place as the old board but wider 
spacing was given to the bus-bars. All connections from 
the underground cable system which has previously sup- 
plied current to the shops were changed to the overhead 


* Complete derivation of equations and formulas for making this change 
will be published in a subsequent issue of the Railway Electrical Engineer. 
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distribution system. This meant the reconnection of every 
circuit and every machine and a replacement of the old 
board with a new one. The entire job was accomplished 


with everything in running order on overhead lines and 
new switchboard so rapidly that it was only necessary to 
shut down the plant for approximately one hour. 

Two large auto transformers are located outside the 


Putting in a New Stator Winding 


wall of the power house and these are connected by the 
well known Scott connection so as to give 2 and 3 phase 
current on the same busbars. 

Such direct current as is used at Waycross is developed 
by a 450 hp. synchronous motor, driving a 300 kw. d. c. 


The Unique Battery Shaking Device Is Driven by the 4 Horse- 
power Motor Mounted at the Top 


generator. The synchronous motor is a valuable asset in 
regulating the power factor of the plant as it is possible 
to make the power factor practically anything desired 
up to approximately 95 per cent by merely adjusting the 
field of the motor. 
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The overhead distribution system was necessitated by 
trouble which developed in underground circuits due to 
low land and ever present water. The pole line which 
carries the conductors from the power house to the 
various shops is about 50 ft. above the ground. 

Six boilers, 250 hp. each of the Heinie water tube type, 
during the last year have been raised 4 ft. and Dutch 
ovens have been installed. Shavings from the planing 
mill are fed directly into 3 or 4 of these while coal is used’ 
for the others. 

An ash handling steam jet system has recently been 
installed. During the last year or two, reinforced steel 
concrete 500-ton coal chutes using skip hoists have been: 
installed at many of the Coast Line points. In addition 
to Waycross such chutes have been built at Petersburg, 
Va., Rocky Mount, N. C., Fayetteville, N.C., Charleston, 
S. C., Jacksonville, Fla., and Montcrief, Fla. 

Power is generated at 440 volt a. c. and stepped up to 
2200 or 2300 volts for transmission to a number of 
buildings which are located some distance from the plant, 


New Motor Repair Shop Nearing Completion 


lighting. 
the pas- 


and then stepped down again to 220 volt for 
Among the buildings supplied by this line are 


Electrical Repair Facilities 


The electrical repair shop at Waycross is equipped with 
suitable apparatus for doing all of the repair work for the 
second and third divisions. The armature winding room 
has an up-to-date coil winding machine and forming and 
taping machines. With this equipment the shop is able to 
do practically any kind of winding work that is likely to 
be required of it. 

A large 16 in. swing back lathe with 8 ft. bed, is an: 
important machine in the shop as it eliminates the neces- 
sity of carrying many small jobs to the machine shop and 
thus facilitates the work. 

For testing purposes, a set of auto transformers supply 
different voltages and practically any voltage from 50 to. 
4AQ volts is obtainable for single, 2 or 3 phase testing. 

At the present time, an addition is being built to the 
repair shops which will be used as a new motor repair 
room. It will have a number of facilities which have not 
been available in the old shop and among these is an over- 
head crane. In one end of the building there will be 
located a large door through which it will be possible for 
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the store house truck to pass and thus deliver the material 
directly to the room. "*An electric oven will also form a 
part of the equipment of the room. There is also planned 
an up-to-date impregnating tank in the new room and it 
is expected that better varnishing will. be accomplished. 


Car Lighting Work 


The facilities of the shop are such that car lighting 
maintenance work is carried on very satisfactorily. All 
of the axle light equipment of the Coast Line is 30 volt 
and at the present time there are about 280 steel cars 
supplied with this equipment. It is expected that this 
number will be increased by 73 in the near future. 

Edison batteries are used exclusively and major repairs 
to these cells are not undertaken, but when such work is 
necessary the batteries are sent to the Atlanta works of 
the Edison Storage Battery Supply Company. Cleaning 
and such ordinary attention as car lighting batteries re- 
quire is given at Waycross. 

The maintenance practice is to remove generators, regu- 
lators and batteries from each car shopped. The regula- 
tors are given a complete overhauling as well as the 
generators. The batteries are removed from the trays and 
each cell is thoroughly cleaned and painted with Esbalite 
paint. The trays are also cleaned and painted and the 
batteries reassembled. This practice has been followed at 
Waycross as it is believed that it is superior to dipping. 

After all of the parts have been overhauled they are 
tested on a test rack. The regulators are connected and 
given a complete running test under as near working 
conditions as is possible to secure in the shop. During 
this test all parts of the equipment are closely watched and 
much of the trouble that would probably occur under op- 
erating conditions is found at this time and corrected. 

The generators are run for at least 8 hours on the test 
rack and during this time the regulators are also being 
tested with the batteries, and adjustments are all made on 
a lamp bank which gives the same load as a car for which 
this equipment is used. The type of car lighting equip- 
ment used on the Coast Line is varied and practically 
all of the different makes are represented. 

Ampere hour meters are also set up on a test rack 
where they are tested, cleaned and adjusted. 


A novel shaker for Edison batteries has been developed 
by the car lighting department. In using this device the 
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batteries are discharged to a point where they can be 
safely short circuited. The cells are mounted on either 
side of the machine and a 4% hp. motor starter which+ 
causes the batteries to rotate at about 10 revolutions per 
minute. Each cell receives one hour of this treatment 
and the capacity of the machine is such that four cells of 
the A-8-H-W type can be shaken at one time. Smaller 
cells of the A-4-H type can be handled 8 at a time. After 
the shaking process has been completed, the solution is 
poured out in a carboy and is allowed to settle over night. 
The clear liquid is then put back into the cells which are 


Where Scrap Is Handled by Yard Crane—220 Volt D. C. Is Available 
' For Use With Electric Magnet When Desired 


rinsed for 30 minutes, after which new solution is added. 
The battery is then ready for charge. Nothing but.dis- 
tilled water is ever used in flushing Edison batteries at 
Waycross and an excellent still has been constructed in 
which the water is heated by steam coils. The still has a 
capacity of about 10 gallons per hour. One of the latest 
developments in the car lighting department at Waycross 
is the converting of branch line cars from oil to electric 
light. A number of these cars have recently been equip- 
ped with four or five 50-watt lamps, depending upon the 
length of the car. These lamps will be lighted from - 
headlight generators of 1000 to 1500-watt capacity. Bag- 
gage cars which have been converted in this manner use 
only three 50-watt lamps. 


T emporary Reconstruction 


of Stone Arch Bridge Damaged in 


War, Polish State Railways 


a 


Electrical Repair Shop of the Boston and Maine 


Practically All Repair Work for Road Excepting Electric Locomotives is 
Done at North Billerica Shops 


N the electrical repair shop of the Boston & Maine 
located at North Billerica, Mass., practically all of the 
electrical machines used on the road, with the exception 

of electric locomotives are repaired. The work done in- 
cludes headlight generators, car lighting generators, shop 
motors, welding machines, crane motors and miscellaneous 
jobs such as crane brake coils, lifting magnets, etc. 

The work is done in a shop about 40 feet square, by four 


Fig. 


Repair Bench and Armature Stand 


armature winders and one helper. In addition to these 
men there are eight electricians and eight helpers employed 
in the North Billerica shops, but their work consists of 
electric locomotive, car lighting, locomotive headlight 
- maintenance and the maintenance of shop power and light 
service and does not include armature winding and ma- 
chine repair. 


Shop Equipment 
~The repair shop is equipped with two coil winding 
machines, one taping machine, a small lathe, a small planer 
-with a bed 12 in. wide by 24 in. long which is used for 
planing contacts, etc., one slot insulation cutter, a number 
of meters, a megger, a portable transformer for making 
high potential tests up to 11,000 volts, a dipping tank, a 
baking oven, several winding stands, benches, vices, test- 
ing stands racks and shelves for wire and insulation, scales 
for weighing wire, a four-wheel truck for carrying motors, 

_ete., and a large square box for scrap. 

The dipping tank is cylindrical in shape and has a 
hinged cover. It is kept about three quarters full with 60 
gallons of Westinghouse No, 335 insulating varnish and 
the varnish is kept at a specific gravity of .85 by addition 
of a little gasoline from time to time. Heavy parts such 


as armatures are dipped with the aid of a small chain 
hoist. 

The baking oven is six feet wide, six feet high and eight 
feet long. It is kept at a temperature of 225 deg. F. by 
550-volt electric heating units. Temperature control is 
effected by manually switching on or off some of the 
heating units. 

Special low benches are used for much of the work that 
is done. These are 26 in. high, 20 in. wide and 6 ft. long. 
This height permits the worker to sit on a stool or chair 
of ordinary height and work comfortably on an armature 
supported in a small armature stand placed in the bench. 
Such a bench and stand are shown in Fig. 1. In the fore- 
ground on the bench in this same illustration is shown one 
of the wnider’s hammers. It is an ordinary ball peen 
hammer, the ball of which has been wound with a thick 
layer or winding of friction tape. The armature on the 
stand is a car lighting armature and at the far end of the 
bench is a crane brake magnet coil spool. Before the spool 


Fig. 2. 


Floor Stands Are Used for Large Armatures 


is wound it is insulated with varnished cambric applied to 
the spool with thick shellac used as glue. In the back- 
ground of Fig. 1 may be seen the front of the baking oven. 

Floor stands are used for supporting large armatures 
undergoing repairs. An armature taken from a welding 
generator is shown in Fig. 2 supported on two such stands. 
The special roller arrangement shown at the top of the 
stand under the armature shaft makes it easy for the 
winder to turn the heavy armature while he is working 
on it. 

The winding shop is served by an overhead monorail 
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hoist which ‘extends out into the balcony machine bay 
where the commutator"turning is done. At the right in 
Fig. 3 is shown the insulation cutter and at the left the 
scrap box. When this box is full it is picked up by the 
monorail hoist and carried out. 


Methods 


Coils for all standard machines are wound on forms on 
the two winding machines shown at the right in Fig. 4. 
The necessary tension for winding is obtained by running 
the wire between two fibre blocks held together with bolts. 
The taping machine is also shown in Fig. 4 back and at the 
left.of the winding machines. 

Coils which were made up originally with double cotton 
covered wire are rewound with enameled single cotton 
covered wire. This usually makes the coil somewhat 
smaller than it was originally but is a distinct advantage 
as it is never necessary to force in an oversized coil by 
hammering. If the rewound coil is so small as to be 
loose, the fit is made snug by putting in more slot in- 
sulation. 

A few old types of machines have to be wound by hand. 
Direct current machines such as welding generators which 
have to stand high temperatures, have coil terminals 
soldered to commutator risers with solder which is 90 per 
cent tin and 10 per cent lead. The risers are swedged into 
slots in the commutator bars. Fifty-fifty solder which is 
half lead and half tin is used for all ordinary soldering 
work as it is easier to apply. 

When banding wire is applied to an armature, the 
banding wire is tensioned with a fibre clamp while the 
armature is turned by means of a piece of pipe fastened 
to the shaft with a lathe dog. 

Commutators are turned by a man especially skilled in 


Scrap Box and Insulation Cutter 


Fig. 3. 


this work. The work requires high turning speed, slow 
feed and a pointed tool with proper rake and clearance. 
Only as small an amount of copper as possible should be 
taken off. 

All headlight commutators are undercut. Others are 
not undercut unless the mica does not wear down properly. 

The ring armatures of headlight generators must, of 
course, be wound by hand. When it is necessary to repair 
the armature, the coil terminals which are swedged into 
the commutator segments are driven out with a punch 
or screw driver. If the coil terminals are to be replaced, 
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they must first be annealed with a torch. If a terminal 
should be broken off it is necessary to put in a new coil. 
When an armature is to be completely rewound, sheet 
insulation is placed in the coil slots, on the inside of the 
laminations and on each side of the spider. The slot in- 
sulation is held in place with wooden plugs until the first 
turn of wire secures it in place. The slot insulation is 


trimmed to proper size with a knife against the wooden 
slot plug before the winding is started. As each turn of 
the winding is applied it is held in place with a small 
tapered plug while the next one is being applied. 

The bench at which the headlight work is done is shown 


Fig. 4. One Taping Machine and Two Winding Machines Are Used 


in Fig. 5. The inverted L shaped stand at the left is used 
to hold the armatures while they are being wound. It is 
made of two pieces of conduit, a floor flange and an L-B 
condulet. The horizontal piece of conduit slips loosely 
into the armature shaft hole and the outer end of the 
horizontal piece is split with a hack saw cut so that when 
a wedge is tapped into the cut, the armature is made tight 
on the conduit and will not turn. Headlight armature 
testing equipment is shown at the right in Fig. 5. . 


Testing 


No attempt is made to provide for running tests. ‘The 
principal reason for this is that, most of the shop motors 
which come in are 60 cycle machines and the Billerica 
shops are equipped with 25-cycle power. Special care is 
taken, however, to make complete and effective tests by 
other means. “i, 

During the progress of winding the winder uses 220- 
volt current with a lamp in series to try for connections, 
shorts and grounds. 

After a direct current armature is wound, current is put 
through it at points either 90 or 180 degrees apart on the 
commutator and bar to bar voltage is measured. A special 
jig for this purpose is used in testing headlight generator 
armatures. The jig which is shown in Fig. 5 consists of a 
hase with two uprights. The armature shaft is dropped 
into notches in the uprights and when in this position a 
spring brass brush touches each side of the commutator. | 
Current from the shop supply is run through the armature 
hy means of the brushes, the amount of the current being 
limited to 4 ampere bv having a lamp connected in series 
in the circuit. A milli-voltmeter is connected to the 
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brushes to measure the drop through the armature wind- 
ing. The armature is turned from bar to bar and if the 
reading in each case is the same the winder knows his 
work is properly done. The actual reading on the metor 


will be from 35 to 40 milli-volts depending on the lamp 
resistance and the shop voltage and if one of the coils 
should have one too many or one too few turns this test 
will show it. 

When a job is finished it is first tested with a megger. 


Bench Equipped for Winding and Testing Headlight 
Generator Armatures 


If the megger shows a resistance of from 75 megohms to 
infinity, it is considered O. K. If the resistance is less than 
75 megohms it is assumed that there is moisture in the 
windings or that the enamel is not baked enough. The job 
is then returned to the oven and rebaked. If the insulation 
is still low after the second baking the high potential 
transformer is used to break down the weak point and 
show its location. 


Gas-Electric Drive for Motor Buses* 


ITH the present rapid ex- 
pansion of motor buses in the 
transportation field, traffic con- 
ditions demand a vehicle of 
large seating capacity which 
materially increases the weight 
and this in turn requires more 

_ engine power. 

The internal combustion en- 
gine has been brought to a 
degree of perfection where its 
reliability need be no longer 
in question, but to best utilize 
its torque characteristics it is 
necessary to provide for 

changing the torque ratio between the engine shaft and 

the driving wheels. It is for this reason that some meth- 
od of changeable gear reduction is in almost universal use. 

Briefly described, the electric drive equipment for motor 
buses includes a direct current generator which is con- 
nected to an internal combustion engine and which sup- 
plies current to direct current series motors of a type com- 
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* Abstract from a paper presented before the New York Railroad Club 
by H. L. Andrews, assistant engineer, General Electric Company. 
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mon to electric railways. Electric reversing and _ series 
parallel switches provide for directional movement and 
customary motor combinations and variation in speed and 
torque of the driving wheels is smoothly accomplished 
throughout the entire range by simply wearing the voltage 
of the generator. 

This may be done by manual control of generator excita- 
tion or may be obtained automatically by designing the gene- 
rator with a drooping characteristic so that the voltage will 
vary inversely with the current demand. By manual method 
the electric controller must be operated as well as the 
throttle of the engine. By the automatic method, the 
control is entirely by means of the engine throttle. 

By far the majority of electric drive motor bus opera- 
tions made in this country are of the automatic type using 
a drooping generator characteristic with control of the bus 
speed by means of the engine throttle. 

Several factors contribute to the ability of electric drive 
to maintain higher average speed and frequent stop serv- 
ice. Of chief importance is the elimination of the time 
lost in safety gears during each acceleration or on grades. 
This higher rate of acceleration permits higher scheduled 
speeds. This gain in scheduled speeds means that the 
electric drive will produce more miles for an hour of the 
driver's time and effects the material reduction in one of 
the largest single factors of operating costs, that is, the 
crew wage. 

Discussion 


The paper was discussed by representatives of a num- 
ber of transportation companies which use buses equipped 
with gas-electric drive and by representatives of manufac- 
turers, all of whom agreed in the main with the speaker. 
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Slotting Improves Commutator Operation* 


Operating Conditions Determine Best Method of Undercutting 
Proper Selection of Brushes Important 


OMMUTATOR slotting, or undercutting, has been 
G fast gaining in popularity among operating engi- 
neers during the past few years. Slotting is cutting 

or grooving the mica lying between the commutator 
segments below the surface of the copper so as to allow 
only copper to come into contact with the brushes. Form- 
erly methods were more or less haphazard, and in many 
cases the results hoped for were negative and troubles that 
were intended to be eliminated were multiplied. This, in 
many instances, resulted in turning the operator against 


Fig. 7 


Sandpaper Block 


the whole idea of: slotting, and it is still dwelt upon by 
some as an indictment against all slotting. 

Later experience and practice have proved that the 
operation of any commutating-type machine can be 1m- 
proved by using a method of undercutting applicable to 
the type of the individual machine and its operating condi- 
tions, together with the selection of the correct grade of 
brush material and the correct application of the brushes 
to the commutator. Some of the many benefits to be 
derived from proper slotting and brush selection may be 
enumerated as follows: 

Decreased Commutator Wear——On slotted commuta- 
tor brushes',with no abrasive characteristics can be used: 
while on flush mica commutators it is necessary to use a 


Fig. 2 Square Bottom Slots 


brush material having a degree of abrasive action sufficient 
to keep the harder mica flush with the copper. 
Increased Brush Life.—As it is not necessary to use 


abrasive brushes on undercut commutators, it is possible. 


to obtain a much better polish both on the surface of the 
commutator and on the face of the brushes. 

Decrease (1f Not Elimination of) Glowing of Brushes, 
Sparking, Ring Fire and Commutator Surface Burns.— 
The most common cause of these conditions is high mica, 
which slotting abolishes. 

Reduction of Frictional Losses.—Frictional and abrasive 
characteristics of brush material are closely related, and 
the use of a brush having no abrasive characteristics means 
also a material of minimum friction. Reduction of this 
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loss from friction has in many cases amounted to 1% per- 
cent to 2 percent of the total output of the machine, and 
it is directly reflected in the coal bill. 

Decrease in Operating Temperature Under Set Load 
Conditions —All brush friction is transformed into heat 
energy at the brush face; therefore, by reducing the 
friction to a minimum the heat due to friction is also re- 
duced to a minimum. 


Increase in Allowable Load.—Two factors contribute to . 
this result, (1) reduction in heat due to friction, and (2) - 
_ the fact that non-abrasive brush materials almost always 


have a lower specific resistance, which reduces the ‘heat 
due to current flow. 


Decreased tendency to Develop Flat Spots——Sparking - 


and burning are reduced, and these are the most common 
causes of the development of flat spots. iY 


There are several methods of undercutting. in general _ 
use, some of which are excellent.and others .of question- as 
able value. Machines and tools of various. kinds for under- 
cutting are on the market, and all have their advantages — 


Fig. 3 Beveling Tool 


for certain classes of work. Machine tools for this work 
are usually circular-milling saws operated by some con- 
venient power method. Hand tools are of various types, 
including holders for pieces of hack-saw blades, shaped 
raking cutters, files and other implements. Of the hand 
tools, the curved file with the offset handle has proved to 
give best results under average industrial operating con- 
ditions. 

In all cases where the job of slotting is to be done the 
following general rules apply: 

Be sure that the commutator is round and free from 
flat spots, that there is no eccentricity, and that there are 
no grooves around the commutators. 
conditions exist, the commutator should first be trued up 
by grinding or turning. 


If any of these 


After the slotting job is completed a careful inspection 


should be made to make sure that no particle of mica has 


been left flush with the bars, as this always defeats the 


purpose of undercutting. After this the commutator sur- 
face should be polished. This can best be done by a very 
fine grit commutator stone. If a commutator stone is not 
available, very fine sandpaper can be used. Before using 


_ sandpaper, the coarser grit should be worn off by drawing 
over a piece of steel a few times. Best results, from sand- 
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‘paper can be obtained by backing up with a wooden block 


cut to the curvature of the commutator. A satisfactory 
method of anchoring sandpaper to such a block is shown 
in Fig. 1. 

As there are various methods of slotting, conditions of 
operation determine the best method for any particular 
job. These methods are divided into three general classi- 
fications—square-bottom slotting, “V” slotting and arc 
slotting, of which the “V” type has the widest range of 
application. 

In the following paragraphs the poorest of operating 
conditions have been assumed, and under good operating 
conditions figures for minimum peripheral speeds at which 
slots will clear will be considerably reduced. Commutator 
diameters have not been taken into consideration, figures 


Fig. 4 V-Slots 


being based on the average diameter of commutators found 
in the average industrial equipment. Small-diameter com- 
mutators will clear at somewhat lower peripheral speeds 
than those of larger size. However, if figures given are 
followed in practice, satisfactory results will be obtained, 
as errors are on the side of safety. 

Square-Bottom Slots ——The square-bottom type of slot 
is adapted to high speeds only. This slot is usually put 
in by the use of power-driven milling saws or hack-saw 
blades. It has been found that the maximum depth of 
this style of slot that will positively clear itself is 3/64 in., 
and it is then positive in its action only at peripheral 
speeds of 5,000 ft. per minute or greater. This practically 
limits the use of the 3/64 in.-deep square-bottom slot to 
turbine-driven commutating machines and some 60-cycle 
rotary converters. The square-bottom slot of 1/32 in. 
depth is positive in its clearing action at peripheral speeds 


Fig. 5 Arc Undercutting 


of 3,500 ft. per minute or greater and can be used to 


‘advantage on many larger generators and rotary con- 


verters having a commutator speed above this figure. 
In the machining of the square-bottom slot there are 


several details which may seem of minor importance, but 


careful attention to them is absolutely essential if best 
results are to be obtained, and they cannot be emphasized 
too much. Where the power-driven milling saw is used 
it is impossible to prevent it from coming in contact with 
the sides of the bars, and wherever this occurs some of 
the copper is cut or dragged off. Usually the dragging or 
tearing action is pronounced. This has the effect of cold- 
drawing on the side of the bar, which causes a hardening 
of the copper at the side of the slot, and no matter how 
carefully the surface of the commutator may be smoothed 
or polished after slotting, there is a knife edge of hard- 
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ened copper at the edges of each bar. This hardened 
knife edge will not wear down uniformly with the softer 
center of the bar and after a time will have a tendency 
to start flat spots in the center of the bars. This causes 
the bar edges to run high and act as scrapers against the 
brush face, shortens the brush life and causes an excess 
of carbon dust which, in the end, may result in’ flashovers 
and the breakdown of the machine. With such possibili- 
ties it is, therefore, advisable always to bevel the edge of 
the commutator bars as indicated in Fig. 2. A bevel sur- 
face of approximately 1/64 in. is sufficient for this pur- 
pose. Beveling can be accomplished by the use of an 
ordinary three-corner slim-taper file or with a sharp 
cutting edge such as a strong pocket knife or a special 
tool like that shown in Fig. 3. 

It is a proved fact that the number of car-miles per 
motor failure obtained on one interurban railway line in 
the Southwest was increased more than 30 percent by 
beveling the edges of the bars where square-bottom slots 
were used. 

V Slots—As has been previously stated the V slot (Fig. 
4) has a wider range of application than any of the other 
types and in time is bound to be accepted as the standard 
method of slotting for all machines operating under aver- 
age industrial conditions. At the present time there are 
no power-driven tools on the market for slotting in this 
manner, and this makes necessary the use of hand tools to 


Fig. 6 Scraping Cutter Cracks Mica 


get the results desired. Hand tools are comparatively slow, 
and many operators, while admitting the advisability of 
using the V slot, continue to use a square-bottom type 
solely because of the time saving of power machinery. 
It is, however, a fact that the improvement to be gained in 
operation will often pay many times over for the differ- 
ence in labor cost of putting in the V slot. A V slot of 
60-deg. angle, the bottom being slightly rounded, cut to 
a depth that will bevel the copper to about 1/64 in. at the 
sides of the slots, will clear itself at peripheral speeds of 
1,200 ft. per minute or greater. A careful check of sur- 
veys made covering thousands of motors and generators 
in many industrial and central-station plants shows ap- 
proximately 76 per cent of the machines operating with a 
commutator speed in feet per minute greater than 1,200 
and less than 3,500 which is the minimum limit for square- 
bottom slots. 

Are Undercutting.—While entirely satisfactory on any 
machine and under all conditions on account of the cost of 
properly machining, arc undercutting (Fig. 5) is limited 
in application to those. machines that will not operate 
satisfactorily when slotted by any other method. When 
properly machined there is no minimum speed limit at 
which are undercutting will not clean, even when the 
machine is operating under the most adverse of conditions 
such as engine exhaust, steam water or oil splash. To get 
these results, however, it is absolutely necessary that slot 


154 RAILWAY 
machining be held within very close limits. Careful obser- 
vation of several cases"where this method has been used 
to overcome commutation faults has established 0.010 in. 
as a maximum depth of under-cutting at which cleaning 
action is positive at very slow speeds. Moreover, the 
total width of the slot at the top should not be less than 
two and one-half times nor more than three and one-half 
times the thickness of the mica. 

There is one method of machining slots occasionally 
used which very often is the primary cause of serious 
machine trouble. This is the use of raking-type cutters, 
whether used by hand or in the tool rest of a lathe. Mica 
is hard and brittle, and the use of any raking or scraping 
cutter having a single cutting point is almost sure to cause 
small cracks or checks in the mica at the bottom of the 
slots, as indicated in Fig. 6. Where any oil or moisture is 
present it finds its way into these small cracks and breaks 
down the insulation between bars, often causing the mica 
to char and burn all the way to the spider or shaft, thus 
bringing about complete machine failure and an ex- 
pensive repair job. 

The different methods of slotting recommended above 
will always prove satisfactory when properly applied to 
machines in continuous operation. Very often, however, 
on machines used intermittently, where oil creeps from the 
bearings, or the atmosphere is moist, oily or dirty, or 
corrosive fumzs are present, failures directly traceable to 
the slottins develop. Where conditions such as those de- 
scribed occur this trouble can be eliminated by coating or 
filling the slots with a good grade of shellac, certain air- 
drying insulating varnishes or some of the commutator 
cements sold for that purpose. Care should be used in the 
selection of this material. It must have good adhesive 
properties. It must dry hard and not gum, but it must 
not become harder than the copper commutator bars. It 
must not be affected by oil or moisture and it must be free 
from abrasive qualities. 


With a slotting job properly done, the selection of the | 


grade of brush material to be used on the commutator is 
of the utmost importance. The brush that gave satis- 
factory service on the machine while operating with flush 
mica will not operate correctly after undercutting. Brush 
material on flush mica commutators must have a degree of 
abrasive action, which on undercut commutators would he 
expended entirely in cutting out the softer copper, result- 
ing in greater commutator wear than before undercutting. 
This would mean more copper dust and a correspondingly 
greater possibility of failure in insulation, with the conse- 
quent breakdown of the machine. 

With the proper grade of brush material selected, the 
application of that grade to the machine becomes of prime 
importance. Brush angle, brush pressure, brush stagger- 
ing and fitting of brushes to the commutator should all 
receive consideration. Brushes with low friction should 
be more nearly radial than those having high abrasive 
characteristics. Brush pressure on slotted commutators 
should usually be somewhat less than where abrasive 
brushes are used on flush mica. Staggering should be by 
pairs of studs instead of by single studs. New brushes 
never exactly fit the commutator and in order to get the 
proper contact they should be sandpapered in by pulling 
the sandpaper in the direction of rotation of the com- 
mutator. 

With correct slotting, the correct brush applied in the 
proper way, the machine should operate quietly, without 
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chatter, spark, squeal or burn. No lubricant should ever 
be used on slotted commutators, and if everything is cor 
rect it will not be needed. . 


Bonds and Grounds for Illinois Central 
Electrification* ‘ 


LL tracks for the Illinois Cen- 
tral terminal electrification 
at Chicago are laid with 
90-lb. A. RAY type. rail 
with a special reinforced 
angle bar. In addition to 
bonding all electrified tracks, 
it is necessary to bond ad- 
ditional tracks between 69th _ 
street and 16th street to get 
the required return conduc- 
tivity. This makes a total 
of 131.7 main track miles. 

A single 4/0 127 strand 
soft drawn copper cable 
bond of the flame-weld type 
is being installed on each 

standard joint. This bond has two copper terminals which 
act to service the cable and provide shoulders for welding. 

The weld is actually between the outside ball of the rail and 

the ends of copper strands, but also includes the copper ~ 

terminals. When straight, it is 13% in. over all with 8% 

in. between terminals and is formed so that it is approxi- 

mately 7 in. between the inside ends of the terminals. 

These measurements permit the small loop to extend over 

the angle far shoulder with the rail joint open the maxi- 

mum amount. 


Special bonds for turnouts, slip switches and movable 


point frogs are made from 300,000 c.m. 127 strand soft 


drawn bare copper cable cut in the field to proper length. 


As these are made as the work precedes it is necessary 


that they be equipped with special terminals applied in 
the field with tools and dies developed for the purpose. 


The same method and the same cable are being used in 
making connections from the impedance bonds to rails. 
Lugs are provided on the impedance bonds for rail con- 
nections and also for the cross bonds between tracks and 
from impedance bonds to negative busses in the structure 
manholes. Cross bonds are applied at alternate impedance 
bonds. 


For safety reasons all catenary structures must be 
grounded. The usual practice is to ground to the nearest 
rail, but on account of the signal track circuits this could 
not be done. A scheme which promises to be satisfactory 
has been worked out to bond to a limited number of rails 
in any particular track circuit and whenever possible to 
the neutral of impedance bonds. 


A flame weld bond is made to the structure and to the 
ball of rail with a No. 1, 37 strand, parkway cable, the 
copper terminals being’ applied in the field as with the 
special traction bonds. The impedance bonds are also 
supplied with lugs for the ground connections to struc- 
tures. 


* Abstract of a paper presented before the Western Society of Engineers 
by W. M. Vandersluis, electrical engineer, Chicago Terminal Improvements, 
Illinois Central, Chicago. = 


Office Building and Substation 


Southern Increases Use of Electrical Energy 


New Buildings Recently Constructed in Atlanta Forecast 
More Extensive Use for Purchased Power 


HE shops of the Southern’ Railway at Atlanta, Ga., 
have recently been enlarged and with the increased 
shop capacity the utilization of electrical energy has 

been likewise considerably increased. 

For the greater part, electrical power is purchased and 
it is brought to the company’s property at 19,000 volts, 
three phase, 60 cycles entering a small substation located 
at the property’s line. The power is stepped down to 
220 volts through a bank of three 250 kva. Westinghouse 
transformers. 

Within the substation are erected two switchboards, one 
in front of the other, the space between the boards being 
about four feet. The board in the rear carries all of the oil 
switches which individually disconnect each circuit, while 
upon the board in the front are mounted the various con- 
trol handles for the operation of these switches, the con- 
nection between the two being effected by a system of rods 
and cranks. The board in the front also carries all of the 
meters used for power indication. Transformers are of 
the outdoor type so that the actual transformation takes 
place outside of the building and the current is brought in 
on large copper bus bars. 

From the oil switches, energy is fed into several cables 
and goes to different buildings. These cables are lead 
covered and run in underground fibre duct lines, rein- 
forced with concrete. The power requirements are such 
that six lead covered cables composed of three conductors 
each of 500,000 circular mills go directly to the erecting 
shop which is located in the new buildings. Two.of the 
other cables of three conductors each, with 500,000 cir- 
cular mill capacity brings energy to the old shops. 

At the shop ends of these cables are located “Bull Dog” 
safety switches and from these the current is taken to the 
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various lighting and power panels of Crouse-Hinds make, 
conveniently located throughout the shop. There are no 
exposed wires or bus bars anywhere in the new buildings. 

The wiring in the old buildings which has been in 
service for many years, is open work construction and this 
is now being replaced with new wiring all of which is 
being put in conduit. 

It may be of interest to note just why the Southern has 
adopted a 220 volt system as a standard in the Atlanta 
shops. Many years ago, when electrical applications were 
comparatively few, the Southern started out with one 15- 
hp., 220-volt motor on a turntable. Gradually more 220- 
volt equipment was purchased so that when the time came 
to make a decided increase in power, such as was neces- 
sitated by the erection of the new shops, so much 220- 
volt apparatus was in service that it did not seem practical 
to change over this system. 


A small amount of direct current power is generated by 
a Westinghouse engine which has been in service for 
many years. At the present time this d.c. is used to 
operate a 110-volt motor om the transfer table as well as 
to furnish current for some of the lighting in proportion 
of the shop. For the greater part of the old building, 
however, the lighting is supplied from a 15 kva. 230-115 
volt transformer which is fed by a two conductor No. 0 
varnished cambric, lead covered cable. 


Cranes 


A number of cranes of the Pauling & Harnischfeger 
make are in service in the shop and yard. There are 
two 200-ton cranes, which are the largest in use on the 
system, in the new buildings. The next largest crane is 
located at Birmingham, Ala., and this has a capacity of 
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150 tons. These cranes were equipped with 125 hp. 
motors both on the bridge and hoist. Three 125-hp. 
motors are used on each crane, one on each hoist and one 
on the bridge, with an auxiliary hoist using a 30 hp. motor 
for picking up light material. All of the cranes are 


equipped with Youngstown limit switches. 
In addition to, the inside cranes there is a 10-ton outside 
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most of this equipment is group driven. For this group 
driven machinery, three 40-hp. motors conveniently ar- 
ranged in groups are used. In addition to this group 
driven machinery, there are quite a number of individual 
machines with motors that range in capacity from 3 to 
50 hp. 


A 278 hp. synchronous motor, air compressor is utilized 


A Bank of Safety Switches Located in the New Buildings—These Switches Are At the Terminals of the Cables Coming From the 
Substation , 


crane operating on a 320 ft. runway, and a second outside 
crane with a capacity of 15 tons on a 300 ft. runway. 
Thirty horsepower, 220-volt motors are used on both of 
these cranes. 
Machinery 
When the new buildings were completed some of the 
machinery from the old shop was transferred to them and 


to keep up the power factor, and the shop heating system 
requires the use of 22, two and three horsepower motors 
for driving fans. 


Considerable electric welding is done at the shop where 
two electric welding machines are in service most of the 
time. One of these is a Seamen-Wenzell machine with 
which three men can weld at the same time. The second 


Part of One of the Outside Crane Runways, Showing New Buildings at the Left Which Were Constructed in 1925 
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is a Westinghouse portable type. The welding accom- 
plished consists of general welding such as fire boxes, 
flues, bridges, building up cross-heads, flanges, etc. Power 
is derived in each case from a 220-volt motor-generator 
set. 

In order to facilitate welding the new shop buildings 
have been equipped with 220-volt outlet receptacles which 
are conveniently located on the columns supporting the 
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Left—Switching Cabinet for Lighting Control 
Right—Type of Fuse Cabinet in Use 


buildings, so that the welding sets may be plugged in 
wherever they are needed. Another useful portable out- 
fit is a small mutor driven lathe which may be moved 
around as required and which finds its greatest usefulness 
in fitting bolts in engine frames. By locating this lathe 
close to the erection work, a great deal of time is saved in 
obtaining special bolts and small parts which may be 


Arrangement of Outlets for Power and Compressed Air 


turned and tried any number of times without going far 
from the job. 


Headlight Maintenance 


Headlight. maintenance work is carried on at the At- 
lanta shops and all kinds of repairing of headlight equip- 


ELECTRICAL ENGINEER 


15/7 


ment is done except armature winding. There are ap- 
proximately 200 locomotives in the territory covered by 
the Atlanta shops and several different types of turbo- 
generators are used. Some of the other shops on the 
Southern are equipped for winding work, but at Atlanta 
all armatures that require winding are returned to the 
manufacturer. A good many of the reflectors used in the 
headlight cases are of the Golden Glow type. 


When the locomotive goes to the shop for repair, head- 
light machines are removed and taken apart. All of the 
dirt is boiled off of them in a lye pot. The fields, arma- 
tures and brush holders are taken off and in that way each 
part is so cleaned that when the generator goes back on 
the locomotive it is practically the same as new. 


Turbines are tested with compressed air and it is found 
practical to make all except the final test in this way. The 
principal trial is made to see if the machine runs free in 
the bearings. The final test is made after the turbine has 
been placed on the locomotive where 200 Ib. of steam pres- 
sure is available. 


No car lighting work is done in the Atlanta shops, but 
all work of this character is sent to the Safety Car Heat- 
ing & Lighting Company which maintains a repair plant 
in Atlanta where all car lighting work is done under con- 
tract. 


Recently the shops have equipped 32 locomotives with 
GRS intermittent train control apparatus. These locomo- 
tives will be used on the train control division of the 
Southern which is between Atlanta and Spencer, N. C. 


Inspection 


Inspection of electrical equipment is carried along on the 
semi-monthly basis. Every two weeks all of the motor 
bearings are inspected and if occasion requires, extra in- 
spections are sometimes made. Oil is supplied to the 
bearings at intervals of every two weeks although in case 
of any doubt concerning a particular motor, a second 
inspection may be made within a few days. By following 
up this system of inspection, practically all repairs to 
electrical machinery have been eliminated. 

The lighting system in the new buildings is modern. 
The two erecting shops are lighted by 750-watt lamps and 
the machine shop by 500-watt lamps, using RLM dome 
type reflectors. In the erecting shops, the lighting units 
are located over the tops of the cranes approximately 60 
ft. above the floor, whereas in the. machine shop the 
height is about 35 ft. Benjamin angle type reflectors are 
also used to a considerable extent. 

Each pit is equipped with three receptacles for inspec- 
tion lights. All of this lighting is done with 110-volt 
current. 

On the crane runways outside of the building, flood- 
lighting is used. One 2000-watt floodlighting unit being 
used at each end of the runway. 

The electrical force at the Atlanta shops consist of two 
electricians and two apprentice boys with six other men 
located at various places, but working out of the Atlanta 
shops. The time of this force is taken up principally with 
inspection and maintenance work so that the actual con- 
struction involved in the installation of the new electrical 
equipment when the new buildings were erected, was done 
under contract by the Walker Electrical Company of 
Atlanta. 
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Device for Removing Generator Heads device has been developed by the Pullman electricians at 
the Union Station, Jacksonville, Fla. 


The device is exceedingly simple in construction, easy 
to apply and most effective in performing its function. It 
consists of a standard pulley puller such as is used by the 
Pullman Company. As may be seen from the sketch there - 
are required two six-inch bolts. Two ten-inch bolts are 
also needed. The ten-inch bolts are to be used on the 
pulley end, the six-inch bolts on the commutator end. 

In addition to the bolts and yoke of the puller a very 
important adjunct is a large circular disk or plate. This 


Every car lighting man knows how difficult it is to re- 
move the heads at times from axle lighting generators. 


Sketch Giving Dimensions and General Design of. Head Puller 


Sometimes they stick so tightly that it is almost impossible 
to get them off by any ordinary means. In order to over- 
come this particular maintenance obstacle an ingenious 


Oe 


Plate is 4’ thick 


Showing How the Puller Is Applied to Generator 
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plate is drilled with a combination of holes to fit the grease 
cap of either the U. 5. L. or Safety equipment on the 
commutator end or pulley end. It is also drilled and 
tapped for 34-inch bolts. 

After the grease cap and “lock up” has been removed, 
the plate is placed on the head the same as the grease cap 
and set up with the 34-inch cap screws used in sD Ts the 
grease cap on. 

Having fastened the plate to the head, the next step is 
to take the standard pulley puller and with the 34-inch 
bolts secure it to the plate. Then turn the center bolt by 


Holes 1,3, 5,6,8 and 10 used tor Safety commutator End Head means of a wrench and as the end of this bolt presses 


Holes L2.4,6,7and 9 used tor Safety Polley End Head ana against the end of the shaft, the head will be pulled off 
0. Le 


This Plate Is Bolted on to Head in Place of Grease Cap 
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easily and evenly. 
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Auxillary Power House Lighting 


.At Richmond, Va., in the power house or compressor 
room of the Richmond, Fredericksburg & Potomac Rail- 
way, a scheme of auxiliary lighting has been devised by 
the electrical engineer of the road, as a protection against 
being without lights in the engine room, in the event of 
purchased power failing. On top of the office of the 
engineer which is partitioned off from the rest of the room 
are located two locomotive headlights. One of these point 
directly at the switchboard and the other at two reserve 
sets of steam driven a. c. generators which are ordinarily 


With Headlights Above 
the Right Illumination 


at 
Purchasea 


and Turbo-Generator on the Floor 


Is Quickly Supplied When 
Power Fails 


idle but which are always ready to carry the load if neces- 
sary. , 

Prior to the installation of these lights when the power 
line failed at night the engine room was in darkness and 
it took considerable time to get the two machines running 
in parallel. Ordinarily the machines can be paralleled in 
about five minutes. 

The two lighting units used are 10-in. Golden Glow 
headlight reflectors with 100 watt.lamps. The power to 
light them is taken from a Pyle National turbine type K2, 
capacity 500 watts. As steam is always available it is an 
easy matter to get the lights working whenever the 
emergency arises. 


A Little More About Nethin’ 


Absotively and posilutely, and I don’t have in mind 
signifying perhaps. I want to convey the thought to all 
of my disciples as to how enthusiastically everybody fell 
for nothin’. In the railroad yard where I get my pay- 
check, my co-workers were so enthused and engrossed with 
the thoughts of being ble@ed with the opportunity to study 
my doctrines in the written page. once a month instead 
of verbally every day, they actually fell over me and one 
another getting to me. 

During the encore, my straw hat was completely de- 
molished, but “truth crushed to earth will rise again,.”’ and 
when I came up for air. the rim was down around my neck 
and the crown fit like a skull cap. 
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Congratulations were proudly received and apologies 
accepted for the outburst of esteem which nearly ended 
In a casualty for my helper, Squash, and which did end a 
perfectly good last-year’s straw lid. The loss of the 
straw sky-piece didn’t incur any great inconvenience 
though, because it snowed the next day and it wouldn’t 
have looked just right for me to have been clad in a straw 
hat and ear muffs. 

As for my helper, Squash; well, he’s a negative quantity 
and if you know what a liability is, it will not be necessary 
for me to go into detail at this time. He is always going 
and never arrives. Some day he will meet himself com- 
ing back, then the forces being equal, all signs of motion 
will cease and we will be one step closer to perpetual mo- 
tion. Every morning when he hibernates out of the dress- 
ing room, I relieve him of his cigarettes so he won't get 
caught smoking while out in the open spaces. He’d never 
get caught smoking on duty, but I would hate to have 
him caught transporting the things since it would look 
bad on my part for allowing him to carry them. I think 
it’s an act characterized by economy and good manage- 
ment, don’t you? 

Well, brothers, now that we are acquainted, familiar, 
and known to one another, we’re even; no friendship made 
nor animosity lost. I feel as though I can talk closer to 
you and tell you more about nothin’. The only new ques- 
tion I have raised thus far is relative to my helper, Squash. 
Squash and his wife have been married for ten years; 
he’s baldheaded, except for a light fringe around his ears, 
has good understandings, well reinforced, waddles when 
he walks and nurses a popular four when he rides. And, 
believe me, he’s a good rider; used to ride a horse. His 
horse is dead and his four has died. But he says at that 
he would rather ride a horse because you don’t have to 
crank them nor pull them around the corner to the filling 
station. You just feed them oats and straight water and 
use the alcohol for other things. A horse, as you all 
know, don’t use a radiator and besides there is more dan- 
ger of the driver freezing up than the horse. 

Squash is quite a student of nothin’, and has been for 
ten years. Prior to that time he claimed he know all 
about everything, but now he knows all about nothin’. 
It’s been a tedious undertaking. 

I met his wife one day; cute little thing, jovial, weighs 
165 pounds troyweight, and comes down to get his check 
on payday. 

Squash is a good listener and I guess that is the reason 
he has been able to grasp so many of my ideas.—Pinkey, 


the Wirecurler. 


A Wee Bit Smoke 


Two old Scotsmen sat by a roadside puffing away at 
their pipes. Said Donald: ‘Mon, Sandy, there’s nae 
sae muckle pleasure in smokin’ at that, ve ken!” 

“An’ whit whey dae ye make that oot, Donald?” Sandy 
asked. 

““\ weel,” Donald replied, “it’s lak’ this, when ye’re a 
smokin’ ve’re ain bacev ye’re grievin’ sair at the expense 
of it. and if happy ve’re smokin’ some ither body’s baccy 
ve’'r wee bit pipe’s rammit sae tight wi’ it. ye canna draw 


it. richt, - 


General Purpose Synchronous Motors 


A new line of synchronous motors for general pur- 
pose application has been developed by the General Elec- 
tric Company. These motors are recommended to drive 
any load whose torque requirements have been heretofore 
met with a standard squirrel cage induction motor. The 
new motors are of the G. E. types TS and QS and are 
known as the 7,500 series. 

These motors meet all the Electric Power Club re- 
quirements for a general purpose motor ; give satisfactory 


A 50 Horsepower, Six Pole, 1200 R. P. M., Form P K Synchronous 
Motor 


starting characteristics; are of strong construction, and 
with minor changes, will operate at unity, 90 or 80 per 
cent power factor. The ratings range from 20 to 150 
horsepower with speeds of 1,200, 900, 720 and 600 r.p.m. 
at 60 cycles. The motors are rated at 40 deg. continuous 
at unity power factor. At 90 per cent or 80 per cent 
power factor the temperature of the stator will not exceed 
40 deg., with 50 deg. on the rotor. 

Adequate starting torque is the most important feature 
in the design of the new motors, each motor being guar- 
anteed to deliver the same starting torque with the same 
inrush current as the standard squirrel cage induction 
motor of similar rating. At full line voltage the motor 
will accelerate and synchronize a load whose torque is 
100 per cent of the rated full load torque of the motor. 
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The motors are of the revolving field, salient pole type 
and are separately excited, usually by means of direct con- 
nected exciters. One of the principa! advantages is in 
the amortisseur windings so designed as not to be a limit- 
ing feature in regard to heating. These starting wind- 
ings will not become dangerously heated before the pri- 
mary motor coils are overheated. Thus adequate over- 
load protection in the a.c. lines will also protect the amor- 
tisseur windings from overheating resulting from failure 
to start, or because of operation without excitation. 

With these motors, semi-automatic control is recom- 
mended, by means of which the field excitation is auto- 
matically applied. The motor is started by means of a 
manually operated, self-contained compensator. The op- 
erations required to start are therefcre identical with the 
starting of a squirrel cage induction motor. 


Gas-Engine Crane with Lifting Magnet 


A recent development in the railroad field consists of 
a gasoline engine driven boom crane which is equipped 
with a lifting magnet. It is used for carrying rails or 
other track supplies and also for handling scrap. The 


Gas-Engine Driven Crane as Used for 


Fig. 1. Handling Rails 
crane is mounted on rails on top of a flat car and can be 
moved to any desired position on the car. ; 

The crane can move to any point on its flat car and 
clamp there to unload rails or track supplies as shown, 
or to load scrap. The crane capacity is five tons and it 
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can swing through the full circle. It is mounted on a flat 
car and hence easily fits into a work or supply train. 
When clamped over one of the car trucks it can engage 
and propel itself, thus saving the time of engine and crew 
for yard work. 

The crane, built by The Uintveraal Crane Co., Cleve- 
land, O., is usually driven by a 44 hp. gas engine or if 
preferred by a 25 hp. a.c. or d.c. motor. It can operate 
with a chain sling, a half-yard bucket, and the one illus- 
trated is equipped with 4%4 kw. generator driven by belt 


Fig. 2. The Generator, Belted to the Engine is Mounted on a 


Frame Above the Hoisting Machinery - 


from the main engine and operates a 36 in. diameter lift- 
ing magnet made by The Ohio Electric & Controller Co., 
Cleveland, Ohio. The location and drive for the magnet 
generator is illustrated by Figure 2. 

Including one man, the cost of operation is about $15 
per day and it can be used with magnet to load or unload 
scrap wheels, two wheels on axle, rails, spikes and with 
bucket to handle coal, earth or any kind of ballast. 


Trouble Shooter 


A device known as the Universal Trouble Shooter is 
now being manufactured by the Universal Test Equipment 
Company, Chicago, 
Ill. It consists essen- 
tially of a combination 
plug and socket, a 
length of cord and 
two specially made 
test handles. It is 
wired so that when 
the plug is screwed 
into a circuit and a 
lamp is placed in the 
socket, the lamp and 


test handles are in 
series in the circuit. 
The Universal Trouble Shooter With this arrange- 
ment, it provides a 


convenient method for testing short circuits, open circuits, 
grounds, etc. 
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The test handles are made of a Cutler-Hammer compo- 
sition known as Thermoplax which is claimed not. to 
warp or split. Each handle has a removable cap which 
permits the lead connections to be changed easily. The 
points are made of a specially hardened alloy which re- 
sists corrosion. For making cadmium tests on storage 
batteries, a separate cadmium point is provided which 
fits over one of the regular points. 


Soldering Iron 


A new soldering iron of light construction, designed to 
heat up quickly is now being marketed by the General 
Electric Company. This iron is made in standard sizes 
ranging from % in. to 1% in. tip. 

Power consumption ranges from 70 watts for the 
smaller iron for light and intermittent use, to 350 watts 
for the larger size on heavy duty. The irons for heavy 
duty are provided with radiating stands for the purpose 
of maintaining the iron at the correct operating tempera- 
ture when temporarily not in use. The rapid rate of ini- 
tial heating is brought about by unusually good heat con- 
duction between the heating element and the copper tip. 
Heat from the tip is prevented from reaching the handle 


A 150-Watt, No. 3 Wooden Handle Type Soldering Iron with Stand; 
Length 12 !n. Overall 


by means of a special mechanical construction between 
the two, this being in the form of a spiral made from a 
steel rod. This also provides a rigid connection between 
the handle and tip. 

Instead of mica, usually used for an electrical insulator 
in the heating unit of soldering irons of this type, the 
heating unit has an insulating powder so highly com- 
pressed that it becomes a good heat conductor and 1s 
capable of withstanding temperatures of more than 
2,000 deg. F. 

The iron is provided with a standard lead and connec- 
tion plug. Its construction is simple, parts are few and 
all parts are replaceable. 


Induction Motor 


The Ideal Electric & Manufacturing Co., Mansfield, 
Ohio, has brought out an induction motor, known as 
Type AA, which is said to be an improved type of the 
automatic, self-starting variety. The new motor, accord- 
ing to the manufacturer, will start on full line voltage and 
will not take as much current from the line as an ordinary 
squirrel-cage motor when started with a compensator on 
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the 80 per cent tap. Other characteristic features are low 
inrush, high starting totque, low first cost, low mainte- 
nance cost, remote control and freedom from expensive 
apparatus. The motor is mounted on a sliding base and is 
provided with a bracket that can be rotated 90 or 180 
deg. 


Redesigned Starters for Induction Motors 


The General Electric primary resistance starters for 
squirrel cage induction motors, bearing the designation 
CR-7056-D-1, have been superseded by two new types, 
the CR-7056-D-3 in sizes 
up to 25 horsepower, and 
the CR-7056-D-4 in sizes 
from 25 to 50 horsepower. 
The 7056-D-3 has arc bar- 
riers and the 7056-D-4 
starters are equipped with 
magnetic blowouts and arc 
chutes, enabling them to 
handle the larger motor 
currents. 

Both starters have an 
improved magnetic time 


interlock, an important 
change being that the 
operating spring now 


works by compression in- 
stead of tension. The in- 
terlock can thus be ad- 
justed more easily. 

Starting resistors are 
also redesigned and en- 
larged to give more ca- 
pacity, and conform to 
Classification No. 16 of 
the Electric Power Club, 
which provides 200 per 
cent full load current or 
more on the first point for 
15 seconds out of every four minutes. 

The enclosing case of the D-3 starters opens from the 
top, is ventilated, has two 1% in. knockouts in the top 
and has two knockouts of the same size in the bottom. 
These provide ample space for power and control wires. 
The cover may be padlocked shut if desired. 

The D-4 enclosing case is larger than that of the D-3, 
in order to make room for the increased size of the re- 
sistor. This case opens on the side and, like that of the 
D-3, can be padlocked shut if desired. It is provided 
with two.2-inch knockouts in both top and bottom. 

Both forms of starter are arranged for wall mounting 
and have an approximate weight of 122 pounds. 


A 75 Ampere, 550 Volt Auto- 
matic Starter for Squirrel Cage 
Motor 


Non-Metallic Portable Extension Light 


An improved type of portable extension light with a 
fibre lamp guard is now being made by the Benjamin 
Electric Manufacturing Company, Chicago, Ill. It has a 
strong fibre guard designed to prevent the lamp from 
“gills when placed on a flat surface. The fibre hook 
permits the lamp to be hung up, thereby releasing both 
of the workman’s hands for the job. The fibre half shade 
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is adjustable so that the lamp can be used from any posi- 
tion without blinding the workmen. The socket has a 
push through switch and flexible guards hold the lamp in 
position. Standard mill type, 25 or 50 watt lamps are 


Improved Benjamin Fibre Hand Portable Lamp 


used. The handle is made of maple. As the entire unit 
is non-conductive it can be hung on live bus- bars or laid 
on top of storage batteries without hazard. 


Across-The-Line Starters 


The Cutler-Hammer Mfg. Company, Milwaukee, Wis., 
has completed the design of an automatic starter for use 
in connection with alternating current motor drives, re- 
quiring motors of small and average capacities which can 
be connected directly across the line and where complete 
motor protection is desired. 

These C-H “X” starters embody such features as 
small size, ruggedness of the switch mechanism, thermal 
overload relays, accessibility, and roominess in spite of the 


Across-the-Line Starter With Thermal Overload Relay 


small size, low-loss magnet construction, easy installation 
and a wide range of application, 

The type ‘ ‘A” starter in the “X” series is a fully enclosed} 
starter and employs a positive acting three-pole contactor, 
together with a thermal overload feat This relay is ex- 
tremely accurate, can be adjusted to individual motor 
loads, and is of fool-proof design. After it has been 
tripped by an overload it is reset by pressing the. reset 
button without the need of making any replacement. The 


contact fingers employed are easily accessible for inspec-_ 


tion without the use of tools, and can be as easily re- 
newed. It is not necessary to take the starter from the 
case nor to dismantle it. 

One starter takes care of all motor sizes, since only the 
heater coils need be changed to suit the ampere rating of 
the motor. 
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The New York Central has ordered 10 multiple unit 
cars for suburban service from the Standard Steel Car 
Company. 


The shops of the Pennsylvania at Pitcairn, Pa., were 
damaged by fire on April 2, to the estimated extent of 
$150,000. The tin shop and the air brake shop, with all 
their machinery, were destroyed, the burned-over area 
aggregating about 60,000 square feet. 


The Great Northern has ordered a 100-ton oil- 
electric locomotive from the Ingersoll-Rand Company, 
the General Electric Company and the American Loco- 
motive Company, which companies co-operated in its man- 
ufacture. This locomotive is for yard switching service 
in St. Paul. 


The Central States General Electric Supply Com- 
pany, Chicago, General Electric merchandise distributor, 
has taken over the business formerly carried on by the 
Central Electric Company of that city. The management 


and personnel of the Central Electric Company will con- 


tinue to operate the business of the new corporation. 


The National Carbon Company, Inc., a subsidiary 
of the Union Carbide & Carbon Corporation, New York 
has bought the battery business of the Manhattan 
Electrical Supply Company. The dry sells heretofore 
sold by the Manhattan Electrical Supply Company under 
the trade mark Red Seal will hereafter be manufactured 
and sold by the National Carbon Company, Inc., under the 
same trade mark. 


The Pyle-National Company, who purchased the 
Oliver Electric & Manufacturing Company of St. Louis, 
Mo., in May, 1924, has erected a new addition to its plant 
at 1334 N. Kostner avenue, Chicago, into which the Oliver 
Company moved on March 1, 1926. J. A. Amos, vice- 
president and general manager of the Oliver Electric & 
Manufacturing Company, has been elected also vice-pres- 
ident of the Pyle-National Company. 


The Northern Pacific now employs the radio as a 
means of advertising Yellowstone Park, the North Coast 
Limited and the Northern Pacific generally. Concerts 
are broadcast each Thursday at 7:30 p. m. from Gold 
Medal Station, WCCO, St. Paul, Minn. The program 
includes a travel talk which describes the progress of a 
tour from the Twin Cities to Yellowstone and return, in- 
cluding the scene aboard the North Coast Limited as it 
leaves Chicago. 


The Sectional Electrical Committee of the National 
Fire Protection Association which is in charge of the 
National Electrical Code recently authorized the appoint- 
ment of a representative from the Illuminating Engi- 
neering Society. Heretofore, the I. E. S. has not been 
represented on this committee and it has appointed as 
its representative John A. Hoeveler, manager, engineering 
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department, Pittsburgh Reflector Company, formerly elec- 
trical and illuminating engineer of the Industrial Com- 
mission of Wisconsin. 


The Cincinnati, New Orleans & Texas Pacific has 
asked the Interstate Commerce Commission for an ex- 
tension of time to August 1 in which to complete the 
installations of automatic train control being made under 
the commission’s two orders. The first installation is in 
operation and is completed except for some of the loco- 
motives. On the second installation 170 of the 177 miles 
of road have been equipped and 40 of the 63 locomotives, 
while automatic signal changes have been completed on 
132 miles. : 


The Northwestern Motor Company, Eau Claire, 
Wis., has appointed the following representatives: W. 
Newton Jeffress, Inc., Washington, D. C.; Shaffner & 
Allen, New York; Otis B. Duncan, Chicago; A. A. Culp, 
Birmingham, Ala.; William J. Roehl, St. Louis, Mo.; 
Rank & Goodell, St. Paul, Minn.; the W. H. Worden 
Company, San Francisco, Cal.; the Western Railway 
Supply Company, Portland, Ore., and the Koppel Indus- 
trial Car & Equipment Company, Koppel, Pa. W. New- 
ton Jeffress of the Washington office has been appointed 
manager of sales for the Eastern region. 


The Westinghouse Electric & Manufacturing Com- 
pany has made a complete reorganization of its sales 
department, involving the reallocating of the managing 
personnel and the creating of several new activities. The 
change, which involves all departmental sales managers 
of the company, consists of the following appointments : 
Assistant to vice-president, E. H. Sniffin, formerly man- 
ager, power department; director of sales, T. J. Pace, 
formerly manager, supply department ; certral station man- 
ager, G. H. Froebel, formerly manager, marine depart- 
ment; industrial sales manager, J. M. Curtin, formerly 
manager, industrial department ; transportation sales man- 
ager, M. B. Lambert, formerly manager, railway depart- 
ment ; assistant director of sales, A. C. Streamer, formerly 
assistant to manager, supply department; generating ap- 
paratus manager, H. W. Smith, formerly general engi- 
neer ; traction apparatus manager, A. J. Manson, formerly 
manager, heavy traction division, railway department; 
motor apparatus manager, O. F. Stroman, formerly assist- 
ant to manager, industrial department; switch-gear ap- 
paratus manager, R. A. Neal, formerly head of switch 
section, supply department; distribution apparatus man- 
ager, G. A. Swain, formerly assistant to manager, supply 
department. 


Electrical Engineers Semi-Annual Meeting 


The semi-annual meeting of the Association of Railway 
Electrical Engineers will be held in Atlantic City on 
June 14 at the Hotel Dennis. 
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Old Timers’ Club 


For the purpose of social intercourse and discussion, a 
club has recently been formed composed of those who 
had been connected with steam railroad electrical work, 
either as railroad employees or engaged in railway manu- 
facture or supply business or a continuous period of 20 
years at the time of application., The proposed name for 
the club is the Railroad Electrical Pioneers Club. A. J. 
Farrelly of the Chicago & North Western has been ap- 
pointed chairman, and J. Schribner of the General Elec- 
tric Company, secretary-treasurer. 


Suburban Electrification of Central Argentine to Be 
Extended 


The electrified suburban lines of the Central Argentine 
around Buenos Aires are to be extended from Retiro Sta- 
tion (Buenos Aires) to Villa Ballester (1214 miles) and 
from Belgrano Station to Tigre (8 miles), according to 
Trade Commissioner Brady at. Buenos Aires. The work 
is estimated to cost approximately £1,000,000. 


National Carbon Company Builds New Plant 


In order to take care of increasing business in the south, 
the National Carbon Company, Inc., has recently built a 
new brush finishing plant at Birmingham, Ala. The new 
plant, which is the seventh of its kind now operated by the 
company, will be devoted to the manufacture and distri- 
bution of all types of industrial brushes through southern 
territory. 

The plant is located in a specially constructed building 
at 9th and 19th Streets. It has a floor space of 3,000 
square feet and a potential capacity of 60,000 brushes per 
month. J. A. Hammond will have charge of the sales 
division of the new plant and J. B. Collins will be in 
charge of the carbon sales division. J. W. Suter is factory 
superintendent. 


Submarine Cables to Span Puget Sound 


The Okanite Company, Passaic, N. J., has received an 
order from the Puget Sound Power & Light Company 
for 46,800 feet of three-conductor 250,000 c.m. insulated 
submarine cable which will be used to span Puget Sound 
between Richmond Beach on the mainland side, and 
President's Point, on the Olympic peninsula, and thus con- 
nect the properties which the company recently acquired 
on the peninsula with the mainland system of intercon- 
nected power plants. 

Two connections will be made between the points men- 
tioned and each cable will be 23,400 feet in length and 
capable of furnishing 10,000 hp. The total weight of the 
two cables will be approximately 700,000 pounds. 


New Lighting Equipment for Boston & Maine Trains 


The extension of electric lighting to practically all trains 
of the Boston & Maine which enter and leave the North 


Station, Boston, 1s contemplated in plans announced by the | 


railroad. 

Material is now under order for the new electric light 
installation on the first lot of cars and locomotives. In 
all, some 600 open plaform cars and 200 locomotives are 
involved in the program, which is to be carried out at the 
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rate of 40 cars and 10 locomotives a month. To get the 
maximum results from the improved train lighting, car 
ceilings will be painted in ivory. 

The head-end system will be used, the current for the 
new lighting system being obtained from a turbo-genera- 
tor mounted on the locomotive. This system was de- 
scribed on page 67 of the Railway Electrical Engineer for 
March. 


American Brown Boveri Electric Corporation 


The annual report of the American Brown Boveri Elec- 


tric Corporation for the calendar year ended December 31, 


1925, shows net income after depreciation and interest 
charges but before prévision for income taxes of $1,708,- 
690, this representing the combined income of the parent 
company and its subsidiaries, the Condit Electrical Manu- 
facturing Company, the Scintilla Magneto Company, Inc., 
the Moloney Electric Company, the Railway & Industrial 
Equipment Company, and the Electrical Development & 
Machine Company. The annual report is an interesting 
document in that it contains a seven-page illustrated state- 
ment to the stockholders signed by Laurence R. Wilder, 


president, amplifying the fisures in the annual report, 


detailing the company’s history and describing the plants 
of the parent company and its several subsidiaries. The 
illustrations include views of the several:plants and typical 
installations of equipment... The combined income account 


follows: 
)Net, profit “frdm, operationge ..)227 1. 0.0. wetete s-ehe ees eee ee $1,254,290 
Other incomte; cicsea davis bal Leh peels she ere trea ey ores hear aoe 485,721 
GOSS INCOME - 5s, scslare ese rarers aoa wee eianeee Raae a eee TAT ee $1,740,011 
Income charges | yi)... "ssseis scelelatins Soa 'a arene lavdt Meet rene rea ae ee 31,321 
Adjusted net income after depreciation and interest charges and 

before provision. for income taxes. ...- +. -mntee eee $1,708,690 


Personals 


Frank L. Eldridge, formerly general sales represen- 
tative of the French Battery Company, Madison, Wis., 
has been appointed manager of the railway and telephone 
sales department of 
this company, follow- 
ing a consolidation of 


the telephone and 
railways sales depart- 
ments. His head- 
quarters will be in 


Chicago with offices 
in the Conway build- 
ing, 111 W. Wash- 
ington street. Mr. 
Eldridge has been 
identified with the 
telephone’ in- 
dustry since 1903, 
when he entered the 
service of the Ameri- 
can Telephone & 
Telegraph Company, 
serving in the operating and commercial department at 
Chicago. He left in 1912 to accept a position as assistant 
to the president of the Chicago Tunnel Company, the first 
automatic telephone company in Chicago, and two years 
later joined the National Independent Telephone Associa- 


F. L. Eldridge 


May, 1926 


tion in connection with this association’s service bureau. 
From 1915 until 1919 he was engaged in special sales 
work for the Kellogg Switchboard & Supply Company, 
Chicago. In the latter year he accepted a position with 
the French Battery Company to handle the sale of its 
products among telephone consumers, which position he 
held until his appointment as manager of the railway and 
telephone sales department, effective March 15, 1926. 


G. Charter Harrison, general sales manager of the 
French Battery Company, Madison, Wis., has been elected 
a vice-president and director. He was born in London 
England, on Septem- 
ber 21, 1881, and was 
educated at the Uni- 
versity College School, 
London, and at 
Institute of Chartered 
Accountants. He en- 
tered business as a 
clerk with W. B. Keen 
& Co., chartered ac- 
countants, London, 
and in 1906 was ap- 
pointed manager of 
the System division of 
Price, Waterhouse 
Co., New York. For 
two years he was con- 
troller of the Russell, 
Burdsall & Ward 
Bolt & Nut Company. In 1916 he organized Manage- 
ment Engineering Practice, G. Charter Harrison, Asso- 
ciates, and later Stevenson, Harrison & Jordan, industrial 
engineers, New York. He originated scientific methods 
of cost predetermination, which represent the application 
of scientific management principles in cost accounting, and 
also developed scientific co-ordinated cost, planning and 
production methods. Mr. Harrison is retaining his inter- 
est in the firm of Stevenson, Harrison & Jordan. 


G. C. Harrison 


oC. Wilson, sales director for the National Safety 
Appliance Company, with headquarters at Chicago, has 


been promoted to eastern manager to succeed K. E. Kellen- 


berger, who has re- 
signed to engage in 
other business. Mr. 
Wilson was born at 
Dunmore, Pa., on Oc- 
tober 12, 1890, ‘and 
graduated from the 
Lehigh University in 
the electrical engineer- 
ing course in 1913. 
He completed the elec- 
trical apprentice 
course in the shops of 
the Buffalo, Rochester 
& Pittsburgh at Du 
Bois, Pa., and was 
employed for some 
time in the electrical 
department of the 
Northern Pacific at St. Paul, Minn. After leaving the 
Northern Pacific, Mr. Wilson entered the employ of the 
Central Electric Company in the railway sales department 


E. ©. Wilson 
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and a year and a half later resigned to become managervof 
the Chicago territory of the U. S. Light Corporationsand 
also special representative of the Vapor Car Heating Com- 
pany. After four years he was appointed western sales 
manager of the Ohio Locomotive Crane Company and on 
May 1, 1924, was appointed sales director of the National 
Safety Appliance Company, with headquarters at Chicago, 
which position he has held until his recent promotion. 


Arthur E. Allen, general manager of the Westing- 
house Lamp Company, was elected vice-president and 
member of the board of directors at a meeting of the 
board held on April 7. 
Mr. Allen was chosen 
to fill the vacancy re- 
sulting from the death 
of Thomas G. Whal- 
ing, which was an- 
nounced last month. 
Although Mr. Allen 
has been with the 
Westinghouse Lam p 
Company but a short 
time, he has a long 
record of progress 
with the Westing- 
house Electric & 
Manufacturing Com- 
pany. He is a native 
of Toronto, Canada. 
He entered the employ 
of the Westinghouse Electric & Manufacturing Company 


Arthur E. Allen 


-at the Newark works in 1902, subsequently being placed 


in charge of the test department. Later he became mana- 
ger of the supply department of the New York sales 
office, then executive assistant to the manager, then mana- 
eer of the New York district sales office and later general 
manager of the Westinghouse Lamp Company. 


Charles H. Clark has recently been appointed raw 
material salesman for the Bridgeport Brass Company 
with headquarters at Boston, Mass. Mr. Clark's territory 
will cover the state of 
Massachusetts and the 
cities of Providence, 
ke T--and .Meriden, 
Conn. Mr. Clark be- 
gan his business ca- 
reer in 1903, as office 
boy for the H. Wales 
Lines Company, where 
he worked for 18 
b, months. From that 
time on his positions 
were varied, being 
purchasing agent for 
one large firm, then 
salesman for another 
and finally he entered 
concert, oratorio and 
opera work which had 
always appealed to him. This line of work, however, 
became unprofitable just previous to the war and Mr. 
Clark went back into business life as a salesman in the 
New England states. Mr. Clark comes to the Bridge- 
yrass Company after being connected with John 


Charles H. Clark 


port 
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Tredennick, Inc., of Bgston, wholesale coal dealers, and 
is well Bequaced with the section and conditions in ue 
territory to which he is assigned. 


K. E. Kellenberger, eastern manager of the National 
Safety Appliance Company, with headquarters at 
Chicago, has resigned to handle publicity work for 
the Union Switch & 
Signal Company, 
with headquarters at 
Swissvale, Pa. This 
work will also include 
the making of pre- 
liminary studies and 
surveys from the op- 
erating and traffic 
standpoint as to the 
utilization. of signal 
devices for effecting 
economies. Mr. Kel- 
lenberger -was born in 
Yates County, Kan., 
on December 5, 1883. 
He attended Ottawa 
University for two 
years, after which he 
entered Purdue University, from which he.graduated in 
electrical engineering in 1907. After his graduation he 
_ became a special signal apprentice on the Pennsylvania 
Lines west of Pittsburgh, with headquarters at Logans- 
port, Ind. In October, 1909, he was transferred to Can- 
ton, Ohio, where he remained until October 10, 1910, 
when he became signal inspector on the Chicago terminal 
of the Chicago and North Western, where he was con- 


K. E. Kellenberger 


nected with the construction of the important interlocking ° 


work of this station. He was promoted to division signal 
foreman on the Wisconsin division in December, 1910, and 
in June, 1911, was advanced to signal inspector in charge 
of construction for the entire Chicago & North Western 
system. On March 1, 1913, he was made signal super- 
visor for the West Iowa, Sioux City & Northern Iowa 
divisions and the lines west of the Missouri river, with 
headquarters at Boone, Iowa, and served in this capacity 
until August 26, 1914, when he received an appointment 
as senior railway signal engineer in the Bureau of, Valua- 
tion, Interstate Commerce Commission, with headquar- 
ters at Chicago. In December, 1917, he left this position 
to become editor of Railway Signaling and signal and 
telegraph editor of the Railway Age. On June 15, 1924, 
he left this position to become eastern manager of the 
National Safety Appliance Company, which position he 
has held until his recent appointment. 


Samuel G. Hibben has been placed in charge of 
the combined engineering and illumination departments 
of the Westinghouse Lamp Company. Under his super- 
vision will be grouped the commefcial engineering depart- 
ment and the illumination bureau, the consolidated activi- 
ties to be known as a new commercial engineering 
department. This reorganization has been. announced as 
necessary in affording a broader and more direct service 
in regard to Mazda lamp applications, and, while Mr. 
Hibben retains the title of illuminating engineer, he 
nevertheless will now have under his direction many allied 
matters such as lamp performance and special lighting 
developments. Mr. Hibben’s office has been moved from 
150 Broadway, New York, to the Westinghouse Lamp 
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Company, Bloomfield, N. J. Exhibition rooms and testing 
laboratories at that plant will be enlarged and considerable 
new lighting work undertaken. 


L. J. Galbreath, until recently engaged in advertis- 
ing and sales promotion activities for the Bridgeport Brass 
Company, has joined the American Brown Boveri Electric 
Corporation to take charge of publicity and sales promo- 
tion for that company as assistant to Earl G. Hines, re- 
cently appointed general sales manager. 

Since graduation from Cornell University in 1917, Mr. 
Galbreath has served in executive and publicity capacities 
with the Niles-Bement-Pond Company, the Columbia Ma- 
chine Works, and Malleable Iron Company, Brooklyn, 
New York, with the exception of time served afloat during 
the late war as an engineer officer in the U. S. Naval 
Reserve Force. 


Norman Lee whose experience in transformer de- 
sign is international has recently joined The American 
Brown Boveri Electric Corporation at Camden, New 
Jersey. After graduating as an electrical engineer from 
the University of Wisconsin Mr. Lee held several posi- 
tions with the Thomson-Houston Co. of Paris, France. 
After ten years with that company he joined the A.E.F. in 
France. Following the war Mr. Lee designed and manu- 
factured transformers under his own name. 

In 1923 he returned to United States and joined the 
Allis-Chalmers Company as a designer of power trans- 
formers. Mr. Lee has been a frequent contributor to 
trade papers on technical subjects. 


W. H. Vinnedge who until recently held a position 
as sales engineer with the Servell Corporation, has joined 
the railway engineering staff of the American Brown 


Boveri Electric Corporation. After graduating from Pur- 


due University, Mr. Vinnedge joined the Westinghouse 
Electric & Manufacturing Company where he was engaged 
in the application of transformers, motors, meters, etc., to 
railroad work. He has also served as a sales engineer 
for the Duplex Light Company. 


Ratt: Fiske, for several years manager of the R. 
D. Nuttall Co.’s eastern office at Philadelphia, has been 
appointed sales manager in place of Q. W. Hershey. 
John E. Mullen, of the home office sales force, has been 
made assistant sales manager. 


Obituary 


Willard G. Carlton, superintendent of power, elec- 
tric division and Grand Central Terminal, New York Cen- 
tral, died on Thursday, April 15, after a very brief illness. 
Mr. Carlton was born on February 20, 1869, in Warren, 
Ill., and was educated at the College of Mechanical En- 
gineering, Cornell University, and was graduated from 
there in 1892. For some time after his graduation, Mr. 
Carlton was with the Chicago Edison Company, and went 
to the New York Central on October 1, 1905, about a 
year previous to initial electric operations, as superinten- 
dent of power for the Electric division. On January 1, 
1915, he was appointed superintendent of power, Grand 
Central Terminal, in addition to his other duties, which 
positions he held until the time of his death. He was in 
charge of the operation of power stations, substations, 
transmission and distribution system,:terminal service and 
boiler plants, and the supply of heat, light and power to. 
the buildings in the Grand Central Terminal. 
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This issue of the Railway Electrical Engineer contains 
the progress reports of some of the committees of the 
Association of Railway Electrical 
Engineers. These will be presented 
at the semi-annual meeting of the 
association at Atlantic City on June 
14. The committees which have 
furnished progress reports are those assigned to the sub- 
jects of train control, illumination, loose-leaf manual, and 
safe installation and maintenance of electrical equipment. 
The first three of these are brief and do not attempt to 
go into the detail which will be expected in the complete 
reports when they are presented at the annual meeting 
of the association in the fall. 

The committee on the safe installation and maintenance 
of electrical equipment has prepared a discussion which, 
although called a progress report, is most comprehensive 
in its findings and it is difficult to see how much more 
could be added to it. It will be remembered that a great 
deal of discussion took place at the annual convention 
of the association last year in Chicago relative to the 
grounding of electrical circuits. The information avail- 
able at that time was apparently disconnected and uncer- 
tain. Although many opinions were expressed, it did not 
seem possible to arrive at any definite conclusions. The 
committee on safe installation and maintenance of elec- 
trical equipment has gone into the subject of grounding 
with great care and thoroughness with the result that 
the report contains much valuable information. 

Resuscitation from electric shock has also been covered 


Convention 
Reports 


at considerable length. This is a subject upon which 


practically every one working around electrical equipment 
should be informed, and while the method described is 
probably not new to many, its place in the convention 
report is desirable since it will tend to put more emphasis 
upon a most important factor. 


While the subject of train control has always been closely 
allied to the signal systems, it is beginning to be apparent 
that the various signal departments 


Train will have little or nothing to do with 
Control the train control equipment located 
Maintenance on the locomotive, and that the pneu- 


matic, mechanical and electrical ap- 

paratus on the motive power will be maintained and 

inspected in the roundhouse by special forces assigned to 
this work. 

Many electrical engineers have already had train control 

‘problems thrust upon them and have had to work out 

‘some means of doing a creditable job. The subject is 


one which calls for no small amount of study and as 
everything points to the electrical engineer as the one 
who is going to be made responsible for the proper func- 


tioning of train control equipment—at least so far as the 


apparatus on the locomotive is concerned—the wise engi- 
neer will call all of his resourcefulness into play and 
devise ways and means of inspecting and maintaining 
the equipment in the most expeditious and satisfactory 
manner possible. Reliable short cuts must be developed 
so that a large number of locomotives can be inspected 
within a comparatively short time. Maintenance methods 
should be improved from time to time as knowledge is 
gained from the results on the equipment in actual service. 
It is an excellent opportunity for the electrical engineer 
to demonstrate his ability to cope with new problems and 
the measure of his value to his company will be largely 
reflected in the way in which he is able to meet his 
responsibilities in the train control developments. 


At the recent convention of the National Electric Light 
Association a resolution was offered outlining the prin- 
ciples which should govern the sale 


Purchase of power to the railroads by the 
of Electric utility companies. In substance, the 
Power resolution states that power should be 


supplied to the railroad in any form 
desired at road-side distributing stations, or other suit- 
able points of delivery, on the basis of a contract rate 
which will include only actual costs involved in the 
delivery and an agreed-upon rate of return upon the 
necessary investment, including profit. 

The resolution was offered by the railroad electrifica- 
tion committee and applies specifically to the sale of 
power for the electric operation of trains. In general, 
however, it indicates a change of attitude on the part of 
the power companies toward the railroad load. Power 
companies have in the past appeared rather indifferent 
to the railroad business, particularly if electric traction 
was involved. The principal reason for this has probably 
been that the load factor was poor; at one instant the 
load might be very great while a few minutes later it 
might be practically nothing. Furthermore, electrical 
equipment is more easily applied to manufacturing 
processes than it is to railroad maintenance and repair 
work. 

The objection to the poor railroad load factor has now 
been largely overcome by the interconnection of power 
systems, E. J. Fowler, statistician of the Commonwealth 
Edison Company, at the N. E, L. A. convention stated 
that only 25 per cent of electric light and power users 
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now obtain current from isolated local plants. With 
power available in large quantities from several different 
sources, the railroad load becomes relatively small and 
the effect of poor load factor is minimized. It is probable 
that the power companies will adopt the resolution offered 
and if the industry also sees fit to develop the railroad 
market as it has already done with household appliances 
and manufacturing processes, then the time is near at 
hand when it will no longer be possible to say that elec- 
tricity has not been applied as extensively in railroad 
service as it has in manufacture. 


According to a statement made recently by an official of 
a western road, highway vehicles are not solving the rural 
transportation problem and_ the 


Rail farmers and other residents living 
Motor-Car along branch lines of railroads are 
Lighting strongly favoring the retention of 


such lines rather than to see them 
abandoned for bus and truck transportation. The reason 
for this is not difficult to imagine. They do not really 
know which facility—railroad or highway—will give 
them the best service, but they do know that if the rail- 
road is abandoned it will be next to impossible to 
rebuild it. 

Eventually, of course, the facility which is able best 
to meet the transportation requirements will get the 
business and the excellence of that service will depend 
partly at least upon the electrical departments of the 
railroads. As an illustration, the lighting used may be 
considered. The traveling public has become accustomed 
to good car illumination and expects nothing else. Good 
lighting can be provided to better advantage for passen- 
ger train coaches and for rail motor cars than for highway 
vehicles. Good lighting equipment is available for rail 
cars, but it differs somewhat from standard car lighting 
equipment and before it is placed in service, possible 
operating conditions should be considered. If a motor 
car is to haul a trailer all or part of the time or at some 
future time, the effect on the lighting equipment must 
be considered if satisfactory results are to be assured. 


The hardness and corrosion resisting preperties of 
chromium have been known for a long time, but it is only 


recently that practical means _ for 

Chromium plating other metals with chromium 
Plated have been developed. This has led 
Reflectors to much recent speculation regarding 


the practicability of chromium plated 
reflectors for locomotive headlights, automobile headlights, 
‘floodlights, ete. 

The particular advantages of a chromium plated re- 
flector are that it is not corroded by sulphur fumes or 
water vapor and it can be cleaned as often as necessary 
without injuring its reflecting properties, since it cannot 
be scratched by ordinary grinding compounds such as 
emery. Furthermore, it is not injured by the tempera- 
tures to which headlight and floodlight reflectors are sub- 
jected. The principal disadvantage is that the coefficient 
of reflection is only about 65 per cent. The coefficient 
of reflection for silvered glass may be as high as 92 per 
cent, and for lacquered silver on a copper base it is usually 
about 75 per cent when the reflector is new. The glass 
reflector is costly when made in large sizes and the .re- 
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flecting properties of the lacquered silver are subject to 
relatively rapid depreciation which cannot be corrected 
by simple methods of cleaning. 

Fortunately for the mirrored glass type, a 14 in. para- 
bolic reflector, which can be used-in a small headlight 
case, with a 250-watt lamp provides adequate beam candle 
power for a locomotive headlight and is otherwise highly 
satisfactory. It would appear, therefore, that while there 
may be some possibility of using the chromium plated 
reflector for locomotive headlights, it will probably be 
better suited for use in automobile headlights, floodlights, 
etc.—uses which are not governed by such rigid speci- 
fications. 


New Books 


Safety Rules for the Installation and Maintenance of Electric Uttlization 
Equipment.—Bureau of Standards, Washington, D. C., 72 pages, 5 in. 
by 7% in., paper binding, non-illustrated. Price $0.15. 

The booklet contains part three of the National Electric 
Safety Code along with the grounding rules contained in 
Section 9. The various sections of the book cover the 
following subjects: Rules covering methods of protective 
grounding of circuits and utilization equipment; scope of 
rules and general requirements ; conductors, fuses, circuit 
breakers, switches and controllers ; switchboards and panel 
boards ; motors and motor driven machinery ; electric fur- 
naces, storage batteries, transformers and lightning ar- 
resters; lighting fixtures and signs; portable devices, 
cables, connectors ; electrically operated industrial locomo- 
tives, cars, cranes, hoists and elevators; telephone and 
other communication apparatus on circuits exposed to 
supply lines or lighting. 


The Engineering Index, 1925.—-792 Pages, 7 in. by 9% in. Bound in cloth. 
Published by the American Society of Mechanical Engineers, 29 West 
39th Street, New York. Price $7, to members, $6. 

The Engineering Index published each year by the 
American Society of Mechanical Engineers has for years 
been considered a necessary reference book by those who 
wish to keep in touch with current engineering literature. 
It is invaluable in any engineering library, and a great 
convenience, because of its completeness, to those who 
have occasion to consult it only occasionally. 

The first volume of the Index appeared in 1892 and it 
has been published annually since 1906. Up to 1918 it 
was prepared and published by the Engineering Maga- 
zine Company, but since that time by the American So- 
ciety of Mechanical Engineers. This volume, numbering 
nearly 800 pages, includes some 18,000 items which ap- 
pear in engineering and other technical publications. 
More than 3,000 of these items are cross-references. 
Many 1924 publications received too late for inclusion in 
the 1924 Engineering Index, as well as periodicals ap- 
pearing in 1925, which were received as late as February 
1, 1926, are included in this volume. In the preparation 
of the index, the staff of the society reviewed more than 
1,200 periodicals, reports and other publications regularly 
received during the year by the Engineering Societies 
Library, New York. The railway field, both steam and 
electric, is, if anything, even more completely covered than 
in former editions. This department includes rolling 
stock, terminals, shops, signaling, track and yards, to- 
gether with all phases of .construction, maintenance and 
operation. 


Atlantic City Board Walk near Young’s Million Dollar Pier 


Semi-Annual Meeting of the A. R. E. E. 


Progress Reports Will Be Presented on Monday, June 14, at 
the Hotel Dennis, Atlantic City 


HE 1926, semi-annual convention of the Association 
of Railway Electrical Engineers will be held in At- 
lantic City at the Hotel Dennis on June 14. The 

progress reports: are published in this issue of the Railway 
Electrical Engineer and presumably some others which 
have not been received will be presented to the members 
at that time. The meeting which will be held in the Ozone 
Room of the Hotel will begin promptly at 9:30 a.m. (D. 
“ie 

In view of the constantly increasing importance of 
electrical work in connection with railroad operation, there 
is every reason to expect a large attendance at the conven- 
tion. The program is as follows: 

Address of the President. 


Report of the Secretary-Treasurer. 

Unfinished business. 

New business. 

Progress report of the committee on Safe Installation 
and Maintenance of Electrical Equipment. 

Progress report of the committee on 
Manual. 

Progress report of the committee on Illumination. 

Progress report of the committee on Motors and Con- 
trols. 

Progress report of the committee on Train Lighting. 

For admission to the A.R.A. meetings or exhibits, go 
to the A.R.A. registration office at Young’s Miilion Dollar 
Pier and present your railroad pass. 


Loose-Leaf 


Progress Report of Committee on Safe Installation 
and Maintenance of Electrical Equipment 


Committee :— 

George T. Johnson, Chairman, assistant electrical engineer, New 
York, New Haven & Hartford; George Dodds, electrical engi- 
neer, Delaware & Hudson Shops; E. R. Hall, road foreman of 
electricians, Chesapeake & Ohio; Alex. Weir, electrical inspector, 
New York Central. 


To THE MEMBERS: 

This report is intended to lay particular stress on the safety 
features involved in the installation and maintenance of electrical 
equipment and apparatus. The rules and practices recommended 
herein are not intended for the guidance of electrical workers 
alone, but they apply equally as well to machinists, millwrights, 
oilers and others who work around machinery operated by motors 
or other electrical apparatus. 
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INSTALLATION 
General. 

First—AIll new work should be installed in the safest way pos- 
sible. 

Second.—Existing installations should in all cases be brought up 
to safety standards as soon as possible. 

Third—AIl work must be in accordance with the rules and 
regulations of the “National Electric Code,” prepared by the Na- 
tional Board of Fire Underwriters, as issued, revised and in effect 
from time to time hereafter and such local ordinances as may be 
in effect where the installation is being made. 

Fourth.—All conductors, however well insulated, should be 
treated as bare, to the end that under no conditions, existing or 
likely to exist, can a ground or short circuit occur, and so that all 
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leakage from conductor to conductor, or between conductor and 
ground, may be reduced to a minimum. 

Fifth.—In all cases where a ground connection is reacted) it is 
recommended that these connections be made to a cold water pipe, 
which is known to form a permanent and positive ground. If a 
cold water pipe is not available, it is recommended that a ground 
connection be made by driving not less than a %4-in. iron rod or 
larger in the ground a sufficient depth to insure a permanent 
ground and that such grounds be inspected at frequent intervals, 
and if found defective, renewed. In all cases, approved ground 
clamps are recommended. 

Sixth.—It is recommended that all new inside installations shall 
be made in approved conduit or approved armored cable, and when 
extensive repairs are made to old installations of open wiring, con- 
duit shall be substituted. 

Seventh.—It is recommended that all high voltage wiring 
(601-5,000) shall be in approved lead cable or armored cable, run 
in conduit where used for interior work. 

Eighth—The term commonly referred to as “CONDUIT” in 
this report, is intended to include all kinds of approved conduit. 

Ninth—Where any installation is not covered by the above, use 
good judgment to make it safe. 

Tenth—All buildings and compartments for housing electrical 
equipment should be fire-proof in construction, dry, well ven- 
tilated, free from hazardous conditions, with maximum of natural 
lighting supplemented with artificial and necessary emergency 
lighting. 

Eleventh.—Easily accessible lockers of compartments should be 
provided for the storage of materials and tools. Floors must have 
even surface and afford secure footing. Railing and toe boards 
(or equivalent) must be provided for any platforms having an 
elevation 4 ft. or more above the floor and around all openings 
over 18 in. deep. 

Twelfth—Head room not less than 6 ft. 5 in. is recommended 
for all passage ways and stairways. Hand rails must be provided 
for all stairways and the treads of open type stairways should be 
provided with toe boards over exposed, live, or moving parts, 
working spaces or passage ways. 

Thirteenth—Sufficient exits, properly marked, must be provided 
to afford a means of exit under any possible condition arising from 
fire or failure of equipment. 

Fourteenth—Buildings or apartments for housing oil-filled ap- 
paratus should be isolated as far as possible by suitable. fire-proof 
walls, partitions or other barriers with oil sills or other devices 
for retaining escaping oil. Walls of buildings adjoining out-door 
installations of oil-filled apparatus in addition to being of fire-proof 
construction should have doors and windows arranged to prevent 
spread of fires due to burning oil. 


Equipment and Material. 


First—Use only such equipment and material which is inspected 
and approved by the Underwriters’ Laboratories and which as far 
as practicable incorporate safety devices which will protect both 
operator and equipment. 

Second.—In consequence of liability involved by accident, pri- 
mary consideration should be given to the safety features rather 
than to the first cost. 


Generators. 

First——All electric generators and supply equipment shall have 
the exposed non-current carrying metal parts permanently 
grounded. This to include frames of generators, switchboards, 
transformers, lightning arrestors, enclosed switches and operating 
levers. However, this rule does not necessarily apply to d.c. gen- 
erators having one pole grounded. 

Second.—Flywheels and belts 
pits should be covered or guarded. 

Third—Rotating electrical equipment or prime movers of such 
design that through failure of any constituent part are apt to attain 
a dangerous speed must be provided with automatic stop or speed 
limiting device of such construction that they cannot be made in- 
operative. 


should be guarded. Flywheel 


Switchboards—Power panels or sub-stations. (Not distribution 
panels.) 
First—All systems should be of the dead front type. 


Second.—All switches on circuits above 300 volts a. c. should 
be the oil type, preferably having separate cells for each pole and 
have proper disrupting capacities in order to insure the performing 
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of its functions with safety and properly protect the apparatus to 
which they are connected, 

Third—Care should be taken in using only pure mineral oil 
having the following characteristics for use in oil switches: 

Where not subjected to a temperature below zero degree C., 32 
deg. F. 

Flash point, 185 deg. C. 

Burning point, 210 deg. C. 

Freezing point, 10 deg. C. 

Viscosity at 49 deg. C., 105 sec. 

Where oil switches are installed in unattended places or un- 
heated buildings, in outdoor installations or on pole lines, the oil 
should have the following characteristics : 

Flash point, 155 deg. C. 

Burning point, 180 deg. C. 

Freezing point, 40 deg. C. 

Viscosity at 40 deg. C., 80 sec. 

The viscosity is to be determined by a Saybold Viscometer. 

Fourth.—Differential relay protection should be installed between 
alternating current generators and switchboard busses. 

Fifth—All alternating circuit feeder circuits should be protected 
with automatic inverse time limit overload oil switches. 

Sixth.—Switchboards should be so installed that there will be 
ample space between conductors and wall to permit workmen to 
make repairs with safety, this space to be enclosed behind locked 
doors. 

Seventh—All existing switchboards should have rubber mats in 
front and rear of same. 

Eighth.—Fuses..are: not recommended where automatic circuit 
breakers can be used. 

Ninth.—Reactance should be installed in feeders. 

Tenth.—Remote (mechanical or electrical) controlled oil switches 
are recommended for all circuits haying. potential over 2,500 volts 
aac: 

Eleventh—Means must be proud to make equipment and 
switches inoperative to unqualified and unauthorized persons. 


Motors and Control Equipment. 


First.—Strict conformance to the National Electric Code is 
recommended. Also local ordinances, where equipment is installed. 

Second.—FEach equipment should be- provided with separate 
safety disconnecting knife switch to disconnect both control and 
motor from line so repairs may be made with safety. 

Third—All power lines supplying current to a motor must be 
dead on the load side of controller or starter when starting appa- 
ratus is in the “off” position. 

Fourth——All controllers with exposed live parts should be 
enclosed in safety cabinets, with doors so arranged that only author- 
ized persons may have access to same. 

Fifth—Motor-starting rheostats should be enclosed in metal 
covers, with handles for external operation. 

Sixth—All protective devices used in connection with motor 
control apparatus should be provided with full magnetic or ther- 
mal overload and under-voltage protection with hand reset, except 
where used on automatic equipment it need not be hand reset. 

Seventh—Where motors are so installed that there is a liability 
of accident, adequate guards should be placed around same to pro- 
tect workmen. This to include belts, gears or other transmitting 
devices. 

Eighth.—Hand-operated starters and push-buttons of remote 
control starters should be within sight of the equipment controlled, 
unless such equipment is within an enclosure. 

Ninth—Where motors drive line shafts or particularly danger- 
ous machinery, such as planers in wood mills, elevators, etc., it is 
recommended that emergency stop stations be provided in accessible 
places so the equipment may be stopped in case of an accident. It 
is further recommended that there shall only be one starting 
station. 

Tenth—The frames of all motors and each piece of control 
equipment must be thoroughly grounded. 

Eleventh.—Caution placards admonishing ‘danger should be con- 
spicuously placed at such a location as to warn employees and 
others of the presence of high voltage and equipment. 


Wiring. 
First—Strict conformance to the National Electric Code is 
recommended. 


Second.—It is recommended that all new installations be made 
in conduit. 
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Third.—Special attention should be paid to the mechanical execu- 
tion of the work, careful and neat rewiring, connecting, soldering, 
taping of conductors, securing and attaching of conductors and fit- 
tings are especially conducive to security and efficiency. 

Fourth.—In laying out an installation, every reasonable effort 
should be made to secure distribution centers located in easy ac- 
cessible places, at which points cut-outs and switches controlling 
the several branch circuits can be grouped for convenience and 
safety of operation. The places selected for cut-outs and switches 
should at all times be kept clean and accessible and the piling of 
boxes or storing material in front of same is prohibited. The load 
should be divided as evenly as possible and all unnecessary wiring 
avoided. 

Fifth—It is recommended that all high voltage wiring (601- 
5,000) shall be run in approved lead or armored cable, run in ap- 
proved conduit, where used for interior work. 

Sixth—tThe installation of high potential circuits is adequately 
covered by the National Safety Code. 

Seventh.—It is recommended that all single phase lighting cir- 
cuits of over 30 amp. be run as a three-wire circuit, using an 
unfused, grounded neutral. Branch circuits may be run either as 
a two or three-wire system. 

Eighth—tThe use of fuses for the protection of motors is con- 
demned. 

Ninth—(a) Entrance and branch line fuses must be provided 
as required by the National Electric Code, but where it is prac- 
ticable to install automatic circuit breakers, they are preferred. 
The selection of circuit breakers to be governed by local con- 
ditions. 

(b) In lighting circuits, the use of fuses is satisfactory when 
installed according to the National Electric Code. 

(c) The capacity of the fuse should never exceed the capacity 
of the wire which they are to protect. 

(d) One time or refill fuses. It is recognized that both types 
of fuses, when properly installed and maintained, perform the func- 
tions for which they were intended. It is further recognized that 
both types have characteristics both favorable and unfavorable 
and the type of fuse to be used depends largely upon local condi- 
tions, as well as the class of supervision and inspection maintained. 
This committee does not deem it advisable to recommend either type 
exclusively, as either type will protect operator when properly 
installed and maintained. 

(e) All switches must be so designed that when installed the 
blades will drop open, and when of the fused type, the fuse must 
be on the hinged side of switch. In this design of switch the 
blades and fuses will be dead at all times when the switch is open. 

Tenth—No circuit shall be on more than one switch. It has 
been found in several cases where a line will have two or three 
-switches feeding it, and an employee will pull one switch and still 
the line will be hot. 


Portable Equipment. 

First—For portable equipment, other than small hand lights, it 
is recommended that armored cable or additional wire be used for 
grounding the machine. When armored cable is used, it must be 
so connected that it will form a grounded connection to the conduit 
system. 

Second.—Safety type receptacles are recommended for connecting 
all portable power apparatus, such as welding machines, rivet 
heaters, etc., operating on a voltage of 220 or higher. By “safety” 
type receptacles is meant one which will embody the following 
features in combination with a switch or disconnecting device: 

(a) The device cannot be connected to the receptacle unless 
the switch is open. 

(b) The connecting plug cannot be withdrawn from the re- 
ceptacle until the switch is opened. 

(c) The switch cannot be closed unless the plug connection is 
connected with the receptacle. 

(d) The plug should be provided with a grounded connection 
so that the ground conductor from the portable motor or device 
can be attached in a safe and effective manner. 

Third—The transformer type welding machines should be 
equipped with an automatic over-voltage release which will limit 
the voltage across the welding leads to not more than 60 volts, 
when the arc is broken or circuit is open. The iron core of trans- 
former should be grounded similar to the frame of portable motors. 

Fourth—For portable extension hand lights, it is recommended 
that composition or other well-insulated sockets of the keyless type 
be used in connection with wooden handles or other insulating 
material to which is attached a well-constructed guard. 
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Maintenance. 


First.—In the maintenance of electrical equipment, it is recom- 
mended that thorough systematic, periodic inspection be made and 
any improper or irregular condition found, correction shall be made 
immediately. 

Second.—Equipment shall be kept thoroughly dry and clean. 

Third—When each inspection is made, it should include the sup- 
ports sustaining the equipment which should be kept secure and 
rigid. All power transmitting devices such as belts, gears, etc., 
should be included in this inspection. 

Fourth.—The inspector should see that all circuits are properly 
protected by automatic circuit opening devices properly set and 
operative. 

Fifth.—It is suggested that there must be at least two employees 
present when repairs are being made to high tension apparatus or 
lines. 

Sixth.—All motors operating turntables, elevators, transfer 
tables, line shafts or other machinery where a repairman is likély 
to be working concealed from view of the control station, a safety 
switch must be provided so that workman can lock it open before 
such work is started. 

Seventh.—Before any work on cranes or their runways, the crane 
operator must be notified by the workman. A form might be pro- 
vided for that purpose or simply a written note. The operator 
should sign the form which will be kept by the workman until 
repairs are made. 

Eighth.—For the safety of repairmen and others the following 
suggestions are furnished: 

Don’t work on live circuits except when absolutely, necessary, 
then take proper precautions. ; 

Don’t work on high tension apparatus until you are sure it is 
disconnected from the line and grounded. 

Don’t lay tools where they are liable to fall and cause damage or 
accident. 

Don’t feel a circuit to see whether it is alive or not. 
meter or test lamp instead. 

Don’t wipe, oil or adjust a machine while in motion. 


RESUSCITATION 


It is recommended that instruction in the Schaefer or “Prone 
Pressure” Method of Artificial Respiration be given to employees 
monthly, or at least three times a year, and that periodic examina- 
tions be conducted to ascertain their knowledge of company rules 
and regulations in respect to safety precautions. Men engaged in 
test work of any description should be thoroughly familiar with 
the Schaefer or “Prone Pressure” Method of Artificial Respiration 
and all company rules and regulations pertaining to safety. 

(The rules printed below for Resuscitation from Electrical Shock 
by the Prone Pressure Method are reprinted by courtesy of the 
National Electric Light Association, 29 West 39th street, New 
York Nie Yin) 


TREATMENT FOR ELECTRICAL SHOCK 


An accidental electrical shock usually does not kill at once, but 
may only stun the victim and for a while stop the breathing. 

The shock is not likely to be immediately fatal, because: 

(a) The conductors may make only a brief and imperfect con- 
tact with the body. 

(b) The skin, unless it is damp with perspiration or wet, offers 
some resistance to the current. 

The life of the victim depends upon the prompt and continued 
use of artificial respiration. The reasons for this are: 

(a) The body continuously depends on an exchange of air, as 
shown by the fact that we must breathe in and out about fifteen 
times a minute. 

(b) If the body is not thus repeatedly supplied with air, suffo- 
cation occurs. 

(c) Persons whose breathing has been stopped by electrical 
shock have been reported restored after artificial respiration has 
been continued for approximately four hours, and the treatment 
should be continuously applied until rigor mortis (stiffening of the 
body due to death) sets in. 

The Schaefer, or “prone pressure” method of artificial respiration, 
slightly modified, is illustrated and described in the following re- 
suscitation rules. The advantages of this method are: 

(a) It is immediately available. 

(b) Easy performance; no apparatus and little muscular exer- 
tion required. 

(c) Larger ventilation of the lungs than by the supine method. 
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(d) Simplicity, the operator makes no complex motions and 
readily learns the method. 

(e) No trouble from the tongue falling back into the air pass- 
age. The first impulse is expiration and any foreign substance in 
the mouth or air passage will likely be expelled. 

(f) No risk of injury to the liver or ribs if the method is 
executed with proper care. 


Aid can be rendered best by one who has studied the rules and has 
learned them by practice on a volunteer subject. 


INSTRUCTIONS FOR RESUSCITATION 


Follow these Instructions Even if Victim Appears Dead 


I.—Free the Victim from the Circuit Immediately 

1. Quickly release the victim from the current, being very care- 
ful to avoid receiving a shock. Use any dry non-conductor (rub- 
ber gloves, clothing, wood, rope, etc.) to move either the victim 
or the conductor. Beware of using metal or any moist material. 
If both of the victim’s hands are grasping live conductors en- 
deavor to free them one at a time. If necessary shut off current. 

Begin at once to get the subject to breathe (resuscitation) for a 
moment of delay is serious. Use “Prone Pressure Method” for 
four (4) hours if necessary, or until! a doctor has advised that 
rigor mortis has set in. 


Observe the Following Precautions 


(a) The victim’s loose clothing, if dry, may be used to pull him 
away; do not touch the soles or heels of his shoes while he remains 


Fig. 1 


in contact—the nails are dangerous. If this is impossible, use 
rubber gloves, a dry coat, a dry rope, a dry stick or board, or any 
other dry non-conductor to move either the victim or the conductor, 
so as to break the electrical contact. 

(b) If the bare skin of the victim must be touched by your 
hands, be sure to cover them with rubber gloves, mackintosh, 
rubber sheeting or dry cloth; or stand on a dry board or on some 
other dry insulating surface. If possible, use only one hand. 

If the man receives a shock while on a pole, first see that his 
belt is secure around the pole, if possible above cross-arm so vic- 
tim will not fall, then break the current. Pass a hand-line under 
his arms, preferably through’ his body belt, securely knot it, and 
pass the end of the line over the first cross-arm above the victim. 
If you are alone, pass the line once around this cross-arm. If you 
are not alone, drop the line to those at the base of the pole. As 
soon as the rope is taut, free the victim’s safety belt and spurs 
and descend the pole, guiding the victim. When the victim is about 
three feet from the ground, lower rapidly so that the victim’s feet 
hit the ground hard. 

2. Open the nearest switch, if that is the quickest way to break 
the circuit. 

3. If necessary to cut a live wire, use an axe or a hatchet with 
a dry wooden handle, turning your face away to protect it from 
electrical flash. 


II.—Attend Instantly to Victim’s Breathing 


1. As soon as the victim is clear of the live conductor, quickly 
feel with your finger in his mouth and throat and remove any for- 
eign body (tobacco, false teeth, etc.) If the mouth is tight shut, 
pay no attention to the above-mentioned instructions until later, 
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but immediately begin resuscitation. The patient will breathe 
through his nose and after resuscitation has been carried on a 
short time, the jaws will probably relax, and any foreign substance 
in the mouth can then be removed. Do not stop to loosen the 
patient’s clothing; every moment of delay is serious. 

2. Lay the patient on his belly, one arm extended directly over- 
head, the other arm bent at elbow with the face resting on hand or 
forearm so that the nose and mouth are free for breathing. (See 
Fig. 1.) 

3. Kneel, straddling the patient’s hips, with the knees just below 
the patient’s hip bones or opening of pants pockets. Place the 
palms of the hands on the small of the back with fingers resting 


Fig.2 


on the ribs, the little fnger just touching the lowest rib, the thumb 
alongside of the fingers, the tips of the fingers just out: of sight. 
(CSS, I) 

4. With arms held straight, swing forward slowly so that the 
weight of your body is gradually brought to bear upon the subject. 
(See Fig. 2.) This operation, which should take from two or 
three seconds, must not be violent—internal organs may be injured. 
The lower part of the chest and also the abdomen are thus com- 
pressed, and air is forced out of the lungs, the diaphragm is kept 
in natural motion, other organs are massaged and the circulation 
of the blood accelerated. 

5. Now immediately swing backward so as to completely remove 


Fig. 3 


the pressure, thus returning to the position shown in Fig. 3. 
Through their elasticity, the chest walls expand, and the pressure 
being removed the diaphragm descends, and the lungs are thus 
supplied with fresh air. 

6. After two seconds swing forward again. Thus repeat de- 
liberately twelve to fifteen times a minute the double movement of 
compression and release—a complete respiration in four or five 
seconds. If a watch or a clock is not visible, follow the natural 
rate of your own deep breathing, the proper rate may be deter- 
mined by counting—swinging forward with each expiration and 
back with each inspiration. ; 

7. As soon as this artificial respiration has been started and 
while it is being continued, an assistant should loosen any tight 
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clothing about the patients’ neck, chest or waist. ° (KEEP THE 
PATIENT WARM.) Place ammonia near the nose, determining 
safe distance by first trying how near it may be held to your own. 
Then the assistant should hit the patient’s shoe heels about twenty 
(20) times with a stick, and repeat this operation about every 
five minutes, until breathing commences. Do not give any liquids 
whatever by mouth until the patient is fully conscious. 

8. Continue artificial respiration without interruption (if neces- 


sary for four hours) until natural breathing is restored. Cases 


are on record of success after three and one-half hours of effort. 
The ordinary tests for death are not conclusive in cases of elec- 
tric shock and doctors must be so advised by YOU, if necessary. 

9. When the patient revives, he should be kept prone (lying 
down)—and not allowed to get up or be raised under any con- 
sideration unless on the advice of a doctor. If the doctor has not 
arrived by the time the patient has revived, he should be given 
some stimulant, such as one teaspoonful of aromatic spirits of am- 
monia in a small glass of water, or a drink of hot ginger tea or 
coffee. 

The patient should then have any other injuries attended to and 
be kept warm, being placed in the most comfortable position. 

10. Resuscitation should be carried on at the nearest possible 
point to where the patient received his injuries. He should not 
be moved from this point until he is breathing normally of his own 
volition, and then moved only in a lying position. Should it be 
necessary, due to extreme weather conditions, etc., to move tlie 
patient before he is breathing normally, he should be kept in a 
prone position and placed upon a hard surface (door or shutter) 
or on the floor of a conveyance, resuscitation being carried on 
during the time that he is being moved. 

11. A brief return of spontaneous respiration is not a certain 
indication for terminating the treatment. Not infrequently, the 
patient, after a temporary recovery of respiration, stops breathing 
again. The patient must be watched, and if normal breathing stops, 
artificial respiration should be resumed at once. 


IIlI.—Send for a Doctor 


If other persons are present when an accident occurs, send one 
of them for a doctor without a moment’s delay. If alone with the 
patient, do not neglect the immediate and continued resuscitation 
of the patient for at least one hour before calling a doctor to assist 
in further resuscitation efforts. 

A published, up-to-date list of doctors posted by the company is 
recommended. 

IV.—First Care of Burns 


When natural respiration has been restored, burns, if serious, 
should be immediately attended to while waiting for the doctor to 
arrive. 

A raw or blistered surface should be protected from the air. If 
clothing sticks, do not peel it off—cut around it. The adherent 
cloth, or a dressing of cotton or other soft material applied to the 
burned surface should be saturated with picric acid (0.5 per cent.). 
If this is not at hand, use a solution of baking soda (one teaspoon- 
ful to a pint of water), or the wound may be coated with a paste 
of flour and water, or it may be protected with vaseline, carron 
oil, olive oil, castor oil or machine oil, if clean. Cover the dressing 
with cotton, gauze, lint, clean waste, clean handkerchief, or other 
soft cloth, held tightly in place by a bandage. 

The same covering should be lightly bandaged over a dry, charred 
burn, but without wetting the burned region or applying oil to it. 

Do not open blisters. 


The prone-pressure method of artificial respiration is equally appticab’e 
to resuscitation from electrical shock as well as all cases of suspended 
respiration due to drowning, inhalation of gas, smoke or fumes, or to other 


causes. 
GROUNDING—GENERAL 


Attention is called to the gradual increase in switch capacities, 
and it is recommended that where grounding wires are to be used 
in installations of over 600 amperes the sizes called for in the 
National Electrical Safety Code be discarded and the proper size 
of wire be worked out allowing a safety factor of 3. 

Grounding has been neglected in the past, but it is recognized 
that it is as necessary to safety of property and life as other rules 
and regulations, and particular attention must be paid to the engi- 
neering and maintenance in order to secure the best results. 

Ground connections have in recent years come to play an im- 
portant part in electrical systems of almost every kind. One of 
their chief functions is that of protecting persons against electrical 
dangers. When depended upon for this purpose, they should be 
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carefully made, because if they are poorly made, or inadequate 
for the purpose for which they are intended, loss of life or serious 
personal injury may result. 

The purpose of a ground connection is to keep some point in 
an electrical circuit, or some conducting body, at, or as near as 
practical to, the potential of the ground in order either that safety 
to life and property may be secured, or that there may be increased 
convenience and continuity of service in the operation of electrical 
systems, 

Although special emphasis must be given to life hazard, the 
same careful requirements for a ground connection must be met 
in order to reduce property hazard, increase convenience of opera- 
tion and provide continuity of service. 

The fire and accident hazard which exists where there is a 
high resistance or deteriorated ground connection is well known, 
and is shown by accident records. This hazard might be the 
result of fuses not blowing when the circuit becomes grounded ; 
the arc may, therefore, hang on and cause fire. Protective devices 
might not function. Therefore, it is very advisable to maintain a 
low resistance and reliable ground circuit at all times. 

The various types of ground connections in common use may be 
enumerated as follows: Driven Grounds, Plates, Strips, Patented 
Devices, and Water Pipes. 

Substantial construction is one of the first considerations in 
making ground connections of any type and should never be sacri- 
ficed to expediency; for, if grounding is poorly done it might in 
most cases as well not have been done at all; ground wires break, 
clamps come loose, electrodes corrode away, and even though re- 
pairs are constantly attended to, the protection afforded may be 
inadequate and unreliable. Moreover, the presence of a ground 
connection of any kind engenders a feeling of security which is 
false unless the materials and workmanship are of the best. Too 
much emphasis can hardly be laid upon the necessity for careful- 
ness in this particular feature of electrical practice. 

Water piping systems afford by far the best grounding systems 
obtainable, and should be used for grounding purposes wherever 
possible. Due to their great extent, water systems have a very 
low resistance, usually only a fraction of an ohm. Furthermore, 
they are of a very permanent nature, and connections to them are 
generally easy to install and inspect. 

Water systems have such a comparatively low ground resistance 
that where they are in proximity to pipe or plate grounds it has 
been found that a difference of potential will exist between the 
two during ground fault conditions, which may constitute a hazard 
to life unless they are connected together. An additional hazard 
may also exist when ground currents, resulting from a fault for- 
eign to the station, return through a piping system which is iso- 
lated from the station ground. For safety considerations, there- 
fore, water pipes when adjacent to equipment to be grounded 
should always form an integral part of the grounding system. 
Since there is no danger to water pipes of electrolysis by stray 
alternating currents, the permission to ground to water systems 
should not be difficult to obtain, especially in view of the great 
advantage to the public in the protection of human life and the 
slight disadvantage, if any, to the water utilities. 

in making connections to water piping systems it is, of course, 
advisable to ascertain if the piping is large enough, and if the 
material used in the pipe joints has a low enough resistance and 
sufficient thermal capacity to carry the maximum possible ground 
fault currents. Care should also be exercised to electrically con- 
nect all parts of the piping systems liable to be physically discon- 
nected and to shunt the pipe system where necessary around meters 
and shut-off cocks, in order to keep the connection with the under- 
ground piping system continuous. 

Unfortunately, water systems are available only in built-up dis- 
tricts, and, as a rule, can only be taken advantage of at indoor 
and moderate voltage substations. 

At high tension substations in outlying 
necessary to resort to artificial grounds such as pipe or plate 
grounds. From the results of the survey it is interesting to note 
that the tendency is away from the use of plate grounds and to- 
ward the greater use of pipe grounds, due principally to the fact 
that in most cases the same results can be obtained with driven 
pipes at a much less expense than with plates. See Appendix “A” 
for characteristics and proper methods of installing ground pipes. 

Although a single pipe ground has a higher resistance than a 
single plate ground, a pipe ground resistance of almost any de- 
sired value can be obtained by multiple grounding; that is, by 
connecting numerous pipes in parallel. In this way a ground of 
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a given resistance can be obtained more economically with pipes 
than with the use of plates, and in addition the multiple pipe ground 
will have the advantage of providing a well-distributed ground 
which, as pointed out previously, is a very important requirement. 
For average conditions it can be stated that pipe grounds have the 
advantage over the various forms of buried grounds, in that they 

(a) Are more economical 

(b) Are more easily installed, since no excavation is required. 

(c) Allow for convenient inspection and test, since connections 
can be made above ground. 

(d) Provide a distributed ground over a considerable area 
when used in multiple. 

(e) Are capable of reaching depths of 20 feet or more when 
necessary to reach permanent moisture level. 

There are many patented ground devices on the market, but very 
few companies reported their use. In general, it appears that the 
same results can be obtained by the use of pipes and at less cost. 

It may be advisable, in some cases, to use other forms of arti- 
ficial grounds than pipe grounds. For example, where the ground 
area is very limited it may be impossible to drive a sufficient num- 
ber of pipes to obtain the required minimum value of ground 
resistance, in which case ground plates may give better results. 
For other localities, where the bed rock is near the surface of the 
ground, it may be out of the question to drive pipes or to dig 
deep enough to set ground plates, in which case the best procedure 
is to bury long, narrow strips of metal in trenches dug as deep 
as the rock layers will allow. 

In arid regions and in localities with sandy or rocky formations 
it is generally very difficult to obtain a good ground with any 
type of ground electrode. The effect of the type of soil on the 
value of the resistance of a ground connection is shown very 
clearly in Table I. In the far west, where grounding difficulties 
are frequently encountered, satisfactory grounds have been ob- 
tained by grounding to the steel casings of deep wells. These 
casings are generally 6 to 10 inches in diameter and may reach 
a depth of 50 to 150 feet. 


TABLE I 


MEASUREMENT OF GROUND RESISTANCE BY THE BUREAU OF STANDARDS 


Summary taken from the Electrical Review, June 16, 1918 


No. of grounds Aver. Minimum Maximum 
tested Soil Resis. resis. resis. 


24 Fills and ground containing more or 

less refuse, such as ashes, cinders 

ANC MDLITIC IWVASTC Mis tterstar i eneleieneysusieieiaiens 14 Sia 41 
205 Clay, shale, adobe, gumbo loam and 

slightly sandy loam with no stones 

OLeyoravelyeccrenseiecs Citetersheralos clerss oct tets 24 2.0 98 


237 Clay, adobe, gumbo and loam mixed 

with varying proportions of sand, 

Prayel wand estonescre neers cisieeoe cs 93 6.0 800 
a2 Gravel, sand or stone with little or no 

Clay OT tO ati sie see eee eet s cheneis crerere 554 35.0 2,700 


Much benefit can also be obtained by treating the soil surround- 
ing electrodes with chemicals, such as ordinary salt, copper sul- 
phate, etc., because, of the total resistance of a ground connection, 
the most important part is contributed by the soil, the resistance 
of the electrode and the contact resistance between electrode and 
soil under ordinary conditions being negligible. 

The electrical conductance of any soil is by means of the 
electrolytes formed by moisture combining with the soluble acids, 
alkalies and salts in the soil, and where they are lacking their 
artificial introduction will show excellent results. It should be 
kept in mind, however, that artificially treated soils require close 
attention and inspection, as the chemical must be renewed from 
time to time. Very few companies report the use of chemicals and 
their use is recommended only in overcoming unusually adverse 
grounding conditions. 

The resistance of a ground connection can also be reduced by 
burying the ground electrode in coke, or, in other words, replac- 
ing a volume of earth of high resistivity surrounding the electrode 
with an equal volume of coke of low resistivity. Since the coke 
constitutes virtually an extension of the electrode, it should have a 
large area of contact with the soil in proportion to its volume. 
It is interesting to note that tests conducted by the Bureau of 
Standards show that whether the coke is wet or dry makes but 
very little difference, as far as the resistivity of coke is concerned; 
that is, moisture changes in affecting the resistance of ground 
connections made with coke act only on that part of the resistance 
contributed by the soil. As compared with the use of chemicals, 
coke has the advantage that it does not have to be renewed, but 
has the disadvantage that it is necessary to excavate to get the 
coke in place. Furthermore, great care must be exercised to see 


RAILWAY Meme Cli RICAL ENGINEER 


Vol. 17, No. 6 


that the coke is well packed, because, as discovered in tests 
made by one company, small arcs were drawn when heavy cur- 
rents passed through the ground which set the coke on fire, melt- 
ing some soldered joints and burning the connecting leads open. 

The greatest disadvantage in the use of either coke or salt is the 
increased rate of corrosion of the electrode. Where such materials 
are used it is, therefore, necessary to examine the ground elec- 
trodes often and renew them when necessary. Of the chemicals, 
copper sulphate has the advantage over salt in that no corrosion 
seemingly attends its use, because when electrolysis takes place 
between the earth and the electrode there is a tendency for copper 
to be deposited on the electrode, which will preserve it. Com- 
parative tests on copper plates buried in coke treated with salt and 
with copper sulphate showed that at the end of three months the 
copper wires leading to the plates buried in salted coke were com- 
pletely eaten off and one-third of the area of the plate had wasted 
away. The plates buried in coke treated with copper sulphate 
were only slightly pitted, due to the activity of various salts in 
the soil. 

The size of the ground bus required depends, of course, on the 
length of connections between ground electrodes and on the maxi- 
mum ground current under short-circuit conditions, and in many 
cases will require a conductor size larger than No. 0 copper. 

If grounding conditions near the various pieces of equipment to 
be grounded are not favorable, then it may become necessary to 
run the ground bus some distance to a better grounding point. 
Under all conditions, however, as good a ground as possible should 
be made near the equipment so as not to depend entirely on long 
connections to distant points. 

The connection of the bus to the ground electrodes and between 
the equipment and the ground bus should be as short and direct 
as possible, very reliable, free from the likelihood of mechanical 
injury and made in such a manner as to be accessible and easily 
inspected. The location of the ground connections should also be 
such that the chance of their being struck by an are to ground 
and burned off is reduced to a minimum. 

Each piece of equipment should be connected to the ground bus 
by a direct individual connection, which should be large enough 
to carry the maximum short circuit currents which may be imposed 
on the ground connection. In case it becomes necessary to group 
ground connections on a common lead, then the grouping should 
be such that high tension safety grounds, low tension safety 
grounds, power grounds and lightning arrester grounds are segre- 
gated and connected to the main ground bus over different routes. 


The survey on grounding practice shows that the majority of 
companies terminate the overhead ground wire on overhead lines 
one or more spans away from the substation, the object seemingly 
being to prevent lightning disturbances from entering the sub- 
station. In several cases, however, it was stated that the object 
of isolating the overhead ground wires from the substation grounds 
was to reduce the complication of numerous wires entering the 
substation. On a well-grounded overhead ground wire, lightning 
disturbances are probably dissipated before reaching the station. 
At any rate, the disturbances entering the station over the ground 
wire should be no greater than those entering over the power 
lines which discharge into the lightning arrester grounds, which 
in turn are generally connected to the station ground. This indi- 
cates an inconsistency in practice, and if no ill-effects are experi- 
enced from the connection of lightning arrester grounds to main 
station ground, none should be expected from connecting the 
overhead ground wires to the same grounds. That this reason- 
ing is substantiated by actual operating experience is borne out 
by the fact that a number of the largest companies operating 
extensive overhead transmission systems connect the overhead 
ground wires to the substation ground and have experienced no 
ill-effects whatever from the connection. As a matter of fact, 
many advantages are claimed for operation with overhead ground 
wires connected to substation grounds since it improves the trans- 
mission line as well as the substation grounds, resulting in im- 
proved relay action because a positive ground return is provided 
for short circuit currents, and reduces the hazard to life due to 
potential gradients in the earth between the transmission line and 
substation grounds. In this connection it is interesting to note 
that two large companies are compelled to connect the overhead 
ground wires to their substation grounds in order to eliminate 
hazardous potential gradients under abnormal conditions. In each 
case improvement in relay operations were also reported after the 
connections were made. 

It is evident, therefore, that in order to obtain the full benefit 
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of overhead ground wires they should be connected to the sub- 
station grounds. This connection is usually made through the 
substation steel switching structure, which in turn is connected 
to the main station ground at numerous points, but in many cases 
it may be desirable to make a direct copper connection to the 
station ground. 

Eight companies reported that operators had been shocked when 
in contact with the operating mechanism of disconnecting switches. 
The mechanisms in all cases were supposedly well grounded, but 
no additional safety features, such as insulated platforms or rub- 
ber gloves, were used. The shock in these cases were evidently 
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due to potential gradients between the ground connection and 
ground. As previously pointed out, the greatest portion of the 
resistance of a ground connection is in the soil within a few feet 
of the ground electrodes; consequently, a person standing or walk- 
ing near a ground electrode, or, worse yet, standing on the ground 
and touching a grounded switching structure or operating mech- 
anism would be subjected to dangerous potentials in case of heavy 
current flow through the ground connection. 

This indicates that operating mechanisms of disconnecting 
switches must not only be well grounded, but also grounded in 
such a way as to eliminate hazardous potential gradients. This 
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requires a well distributed low resistance ground near the oper- 
ating mechanism and under the path or walk leading up to the 
switch, so that the operator can leave the switch in safety in case 
of trouble. 

Furthermore, sole reliance should not be placed on ground con- 
nections, because there is a possibility of their breaking or burn- 
ing off at a critical moment. Consideration should, therefore, be 
given to the use of insulated platforms, removable impregnated 
wooden operating handles which can be kept in a dry place, or 
rubber gloves, by operators when operating disconnecting switches. 

To obtain continuous and reliable service from grounding sys- 
tems requires a systematic routine inspection and the measurement 
of the electrical resistance of ground electrodes and all connec- 
tions comprising the system. The importance of adequate ground 
connections is so great that the practice of making periodic tests 
is highly commended. 

Of those making periodic measurements, the usual practice is 
to make them at intervals of one year. This can be considered 
as a satisfactory interval as serious deterioration by corrosion, 
except where chemicals or coke are used, cannot be expected in a 
single year. The possibility of mechanical injury, however, ex- 
ists at all times, and visual inspections should be made at shorter 
intervals in order that any defects which may exist can be remedied 
at the earliest practicable moment. 


The characteristics of a ground connection which should be 
known are resistance, capacity to dissipate energy, and possible 
potential gradient in the vicinity of a ground electrode when heavy 
currents flow to ground. In general, it can be stated that if a 
well distributed multiple ground system meets, resistance require- 
ments, it is not likely to fall short in regard to the other two. As 
the test for the second requirement takes considerable time and 
consumes a large amount of energy, it can be dispensed with ex- 
cept for certain cases where doubt exists as to the ability of a 
ground connection to dissipate large amounts of energy. 


Although the characteristics of the potential gradient in the 
vicinity of a ground electrode are already well known, a test 
should prove of great assistance in laying out a grounding system 
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to assure that a sufficient number of 
and that they are properly spaced. 

Since the principal test of a ground connection is the resistance 
measurement, it will be discussed in greater detail. Resistance 
measurements should be made in all cases when grounds are first 
installed and at regular intervals thereafter. A record should 
be kept showing the exact location of the ground electrodes and 
connections to facilitate the tests. Due to the great effect of 
moisture and temperature on the resistivity of soil as shown in 
Appendix “A,” the periodic resistance measurements should be 
made under extreme weather conditions, such as mid-winter or 
mid-summer. 

In a multiple ground system with numerous ground electrodes, 
tests can be greatly facilitated by installing the electrodes and 
ground bus in such a way that the system can be sectionalized into 
small groups and resistance measurements made of the various 
groups. Unless a reference ground of known resistance is avail- 
able it should be possible to split the ground system into at least 
three sections, so that the three-point method of measurement can 
be applied. 


ground electrodes are used 


APPENDIX A 


Characteristics of Ground Electrodes 


A ground may be considered as a metallic conductor in a hemi- 
spherical mass of earth, as shown in Fig. 1, the radius of which 
will depend upon soil conditions. Assume that the outside or 
boundary of this hemisphere is earth at zero resistance and zero 
potential. The resistance of the ground connection is the resist- 
ance offered to the flow of current from A to B. This resistance 
consists of four parts, viz.: (1) that of the wire or connection to 
the ground electrode; (2) the resistance of the electrode; (3) 
the contact resistance between the electrode and earth, and (4) 


the resistance of the soil in the immediate vicinity. Unless a long 


wire is used and unless the electrode is of great length and small 
cross section, the first two parts of the total resistance will. be 
negligible. Furthermore, the contact resistance between metal and 
earth, as determined by tests made at the Bureau of Standards, 
can also be neglected as far as practical purposes are concerned— 
a fact which has not been generally appreciated. The principal 
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part of the resistance of a ground connection is in the soil sur- 
rounding the electrode, and it is for this reason that the resistance 
of a ground connection varies so greatly for different soils. 

Pipe Grounds. The electrical characteristics of ground pipes 
have been definitely determined for general conditions in exten- 
sive tests conducted by the Bureau of Standards and others. 
Quantitative values on the resistance of pipe grounds may be 
summarized as follows: 

(a) As shown in Fig. 2, the decrease in resistance with in- 
creased size of pipe is quite appreciable up to a pipe size of about 
one inch, beyond which the curve becomes quite flat. From the 
standpoint of resistance there is, therefore, no economy in using 
a pipe size larger than one inch. In exceptional cases, where pipes 
must be driven to a great depth, 1%4-inch or 1%-inch pipe may be 
preferable in order to withstand the strains incident to driving. 

It has been found that from the standpoint of resistance no dif- 
ference can be observed between pipe grounds made with ordinary 
pipe and galvanized pipe, provided the former has a clean surface 
presenting no grease or paint or other insulating coating. Rust on 
the surface of a ground pipe is of little or no account in increasing 
contact resistance, since rust is iron oxide, which is permeable to 
water and is of no greater resistivity than soils. The relation of 
pipe diameter to resistance of a driven pipe will also hold true 
for steel or copper-clad steel ground rods. 

(b) As shown in Fig. 3, very little decrease in resistance is 
obtained by driving pipes to a greater depth than 10 feet, provided 
that permanent moisture level is reached at this point and that it 
extends below the frost line. Soil conditions in some localities are 
such that it is impossible to drive a.pipe to a depth of 10 feet, 
but where at all possible a depth of at least 6 feet should be at- 
tained, because for a lesser depth the resistance increases very 
rapidly. 

(c) As shown in Fig. 4, ground pipes should be spaced at least 
6 feet apart in order to obtain the minimum resistance for two 
pipes in parallel. Fig. 5 shows the reduction in resistance affected 
by a larger number of pipes in parallel. 


As previously stated, 90 per cent of the resistance of a pipe 
ground falls within a radius of 6 to 10 feet around the pipe. By 
using a spacing of at least 6 feet, each pipe is kept out of the dense 
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current field of the other and,ag minimum resistance is obtained for 
the group of pipes as a whole. 

(d) Fig. 6 shows very strikingly the effect of moisture con- 
tent on the resistivity of soils. Above a moisture content of 20 
per cent there is very little variation in soil resistivity with varia- 
tion in per cent moisture in the soil. Below a 20 per cent moisture 
content the soil resistivity rises very abruptly as the curve shows, 
being thirty times as great with a 10 per cent as with a 20 per cent 
moisture content. 

Since the normal moisture of soils ranges from 10 per cent in 
dry seasons to 35 per cent in wet seasons, with an approximate 
average of perhaps 16 to 18 per cent, it is of great importance that 
the effect of moisture in soils be fully appreciated. 


(e) Fig. 7 shows the variation of soil resistivity with tem- 
perature. Above freezing, that is 32 deg. Fahr., it is noted that 
the effect of temperature is quite negligible. Below 32 deg. Fahr. 
the soil begins to freeze and introduces a tremendous increase in 
the resistivity of the soil as the curve shows, being fifty times as 
great plus 5 deg. Fahr. as at plus 32 deg. Fahr. This emphasizes 
the importance of installing ground electrodes well below the 
frost line. Where winters are very severe, this may be 6 or 7 feet 
below the surface. 


(f) The electrical conductance of any soil is by means of the 
electrolytes formed by moisture combining with the soluble acids, 
alkalies and salts, and where they are lacking their artificial intro- 
duction will show excellent results, as indicated by curve shown in 
Fig. 8. It will be noted that the curve flattens off at about 3 per 
cent salt in moisture, and further increases of salt effect but little 
decrease in the soil resistivity. The effect of salt differs, of course, 
for different kinds of soil. 

In this curve 1 per cent of salt in moisture represents 0.27 pounds 
of salt per cubic foot of soil, which will give an idea of the amount 
of salt required in treating a ground connection. As previously 
stated, 90 per cent of the resistance of a driven pipe lies within a 
6 to 10 foot radius around the pipe. Therefore, assuming the pipe 
driven to a depth of 8 feet, the salt treatment should be applied to 
a cylinder of earth at least 12 feet in diameter and 8 feet deep or 
a cubic capacity of 900 cubic feet. To make a half of 1 per cent 
solution for a soil having a 30 per cent moisture content, therefore, 
requires 122 pounds of salt. In applying salt to a driven pipe, a 
basin about 2 feet in radius and 1 foot deep should be excavated 
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around the pipe, the salt poured in and then covered with a layer 
of earth and flooded with water, which will dissolve the salt and 
carry it deeper into the ground. For average soil conditions it is 
estimated that the salt around driven pipes should be renewed 
every two years. 

Plate Grounds. Due to the greater difficulty and expense in- 
volved in installing plates for test purposes, the information on 
plate grounds is not as extensive as that available on pipe grounds. 

In general it may be said that plates shouldbe buried from 5 to 
8 feet in conducting soil, since greater depths than these do not 
show a further marked decrease in resistance. There is also no 
economy in using a single plate of greater area than 20 square 
feet. Where two plates are used in parallel the minimum resist- 
ance for the two will be obtained where they are placed 25 to 30 
feet apart. 
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The data on the effect of temperature and moisture content on 
ground resistivity given under pipe grounds, of course, also apply 
in the case of plate grounds. 


Strip Grounds. Fig. 9 shows the relation between resistance 
and length of a strip ground. In burying a strip ground it is well 
to remember that for a given length of strip the wider the dis- 
tribution the more effective the ground connection that will be 
obtained, which means that a strip should be buried in approxi- 
mately a straight line. It appears from the data available on strip 
grounds that after a depth of 3 feet has been reached there will 
not be a further marked decrease of resistance with increasing 
depth. 


References. Peters, O. S., Ground Connections for Electrical 
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APPENDIX B 


Methods of Measuring Ground Resistance 


There are a number of methods by which resistance measure- 
ments of ground connections can be made, the principal ones from 
the standpoint of practicability are: 

(a) Voltmeter-ammeter method. 

(b) Wheatstone Bridge method. 


Voltmeter-Ammeter Method. This is the most reliable method 
of any for making resistance measurements, especially if alternat- 
ing current is available. The equipment required and connection 
diagram are shown in Fig. 10. It will be noted that if the a. c. 
supply circuit is grounded a transformer is required in order to 
isolate the test ground from the ground on the supply circuit. 

Where the resistance of only one ground connection is to be 
measured, there must be some auxiliary or reference ground 
either of known value or of negligible value to use in testing. 

Where there are at least three grounds to be measured, a known 
auxiliary ground is not required. With the three grounds identi- 
fied as A, B and C, the resistance of each ground can be deter- 
mined by measuring the series of resistance of A to B, B to C, 
and C to A, and then solving the three simultaneous algebraic 
equations thus obtained. 

The chief advantage of this method lies in the fact that com- 
paratively high voltages and currents are used, and results are not 
affected by stray currents of any kind in the earth. The most 
accurate results are obtained when the individual ground connec- 
tions all have approximately the same resistance. 

The disadvantage of this method is that if a transformer is re- 
quired, the outfit weighs so much that it is inconvenient to trans- 
port. Furthermore, it is limited in use to locations where a 110 
or 220 volt supply circuit is available. 


Wheatstone Bridge Method. The apparatus for this method 
consists of three dry cells in series, a four ohm buzzer, a push 
button, a very small transformer having about a 1:10 ratio, a 
Wheatstone bridge and a telephone receiver, all connected as 
shown in Fig. 11. The bridge should preferably be of the easily 
portable type used for field work. The telephone receiver should 


neutral conductor. 


June, 1926 


be of rather low sensitivity so as to be less affected by the disturb- 
ing effects of stray currents. 

In making measurements with the bridge method, the procedure 
is the same as for the ammeter-voltmeter method; that is, with 
three ground connections under test, the resistance of each pair 
in series is measured and the individual resistances obtained from 
the solution of the simple algebraic equations. 

The results obtained by the bridge method are accurate within 
5 per cent, which is sufficient for practical purposes. 

The principal advantages of the bridge method of measuring 
the resistance of ground connections are as follows: 

(a) The source of energy constitutes a part of the apparatus, 
so it is not necessary to depend upon a low voltage supply circuit 
for measuring purposes. 

(b) The outfit is easily portable and very rugged. 

(c) Direct readings are obtained, doing away with the need 
for computations. 

The disadvantages of the bridge methods are that: 


(a) The test fails if for any reason alternating currents are 
induced from external sources into the ground circuit, because the 
induced currents will make the telephone receiver too noisy to 
make an accurate balance of resistance. 

(b) No indication is given of the stability of the ground con- 
nection to dynamic currents. 


Ncte—The section from the end of the 5th paragraph in the 2nd column 
on page 173 to this point is reprinted frem Serial Report of the Electrical 
Apparatus Committee (1925-1926), Technical National Section, National 
Electric Light Association, covering Practices and Methods in A.C. Sib: 
station Grounding, and is used by courtesy of the National Electric Light 
Association, 29 West 39th street, New York, N. Y. 

Direct Current Distribution Systems. In three wire direct cur- 
rent systems the ground connections shall be made at the neutral 
at one or more supply stations. 

In two wire direct current systems the ground connection shall 
be made at one station only. 

No ground connection shall be made at individual services or 
within the building served. In two wire systems the grounded 
side of the circuit shall be insulated from ground except at the 
station ground connections. 


Alternating Current Distribution Systems. In alternating cur- 
rent systems the ground connection shall be made at the building 
service by direct ground connection through water piping system 
or artificial ground. 

Where transformers supply a common set of mains, fuses shall 
be located only at such points as not to cause the loss of the ground 
connections after any fuses in the transformer circuits or mains 
have been blown. 

Alternating current secondary circuits supplied from a trans- 
former outside the building shall not be grounded inside building 
except at the service entrance. 

In single phase, three wire systems, the ground shall be on the 
In single phase, two wire systems, the ground 
may be made on either conductor. In two wire, single phase and 
in two or three phase svstems the ground shall be made at that 
point of the system which brings about the lowest voltage from 
ground unguarded current-carrying parts of the connected devices. 
Where only one phase of a two or three phase secondary system 
is employed for lighting, that phase should be grounded, and at 
the neutral conductor if one is used. 

The grounded conductor of an interior wiring system shall have 
but one grounding connection within the building. 

The secondary system ground shall be separate from the equip- 
ment, conduit, armored cable, metal raceway. 


Current in Grounding Conductor. Grounds shall be so ar- 
ranged that under normal conditions of service there will be no 
objectionable flow of current over the grounding conductor. 

Where the objectionable flow of current over a grounding con- 
ductor is due to the use of multiple grounds, one or more of such 
grounds shall be abandoned or the location changed. 


Equipment and Wire Runways. For conduit, metal raceways, 
generators,’ motors, transformers, and other equipment, the point 
at which the grounding conductor is attached shall, if practicable, 
be readily accessible. 

No separate grounding conductor shall be required for non- 
current-carrying parts of equipment if grounded through the con- 
duit, cable sheath, or metal raceways system of the building by 
means of standard locknuts and bushings or by a separate bond 
between the equipment and the conduit, or metal raceway system. 
The wiring shall conform to all requirements of the specifications 
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applyi ing to wires of the voltage of the circuit to which the ground- 
ing wire is attached. 

For conduit or metal raceways the ground connection shall be 
as near as practicable to the point where the conductors in the 
conduit system concerned receive their supply. 

Service Conduit. Where the service conduit is grounded, its 
grounding wire shall be run directly from it to the ground, no 
portion of the house conduit being used as a part of the grounding 
conductor. 

Material and Continuity. In all cases the grounding conductor 
shall be of copper or of other metal which will not corrode ex- 
cessively under the existing conditions and, if practicable, shall be 
without joint ‘or splice. If joints are unavoidable they shall be 
made and maintained so as to conform to the resistance require- 
ments of rules under ground resistance. 

In no case shall a fuse or automatic circuit-breaker be inserted 
in the grounding conductor or connection except in a ground 
connection from equipment where its operation will result in the 
automatic disconnection from all sources of energy of the circuit 
leads connected to equipment so grounded. 

For lightning arresters and ground detectors the grounding con- 
ductor shall be as short and straight as practicable and free from 
sharp bends. _ 

Size and Capacity. The conductor, or conductors, for ground- 
ing circuits shall have a combined current capacity sufficient to 
insure the continuity and continued effectiveness of the ground 
connection under conditions of excess current caused by accidental 
grounding of any normally ungrounded conductor of the circuit. 
No individual grounding conductor for electrical circuits shall 
have current capacity less than that of a No. 8 (0.128 inch) cop- 
per wire. 

The grounding conductor for a direct current system shall 
have a current capacity not smaller than the largest feeder of the 
same system leaving the station. 

The grounding conductor for alternating current systems shall 
have a current capacity not less than one-fifth that of the con- 
ductor to which it is attached, except that it need not be larger 
than No. 0 (0.325 inch) copper. 

For lightning arresters the grounding conductor, or conductors, 
shall have a current capacity sufficient to insure continuity and 
continued effectiveness of the ground connection under conditions 
of excess current caused by or following discharge of the arrester. 
No individual grounding conductor shall have less conductance 
than a No. 6 (0.162 inch) copper wire. The conductor grounding 
a lightning arrester shall not be connected to an artificial ground 
provided for circuits or equipment, but shall be kept at a distance 
of at least 20 feet when practicable. 

For non-current-carrying parts of electrical equipment the con- 
ductance of a grounding conductor shall be not less than that pro- 
vided by a copper wire of the size indicated in the following table. 
When there is no fuse or automatic circuit-breaker protecting 
the equipment, the size of the grounding conductor will be de- 
termined by the design and operating conditions of the circuit. 


RatinG oF Fuse or Circuit BREAKER WHICH Protects EQUIPMENT OR 
ConpuctTors 
Size of grounding 
copper wire 


—— 

A. W.G. Inches 
Not more: than. LOOmamperes arte enitatalseratelseriniel Giare 10 0.102 
More than 100, but not more than 200 amp.......... 6 0.162 
More than 200, but not more than 500 amp.......... 4 0.204 
More than 500, but not more than 600 amp.......... 2, 0.258 


Fustnc CURRENT Copper WIRE (AMPERES) 
Bg Of Switea.s se 0000 000 00 0 2 4 6 8 10 


Fusing current.... 3196 2684 2264 1895 1342 942 666 471 328 
Size’ of “wWite. «64 12 14 ae ae aes 
Fusing current..... 235 166 83 


Fusing CurRENT ALUMINUM WIRE (AMPERES) 


{ Size of wire...... 0000 000 00 0 2 4 6 fee ea 

) Fusing current..... 2367 1987 1676 1403 994 698 493 349 243 
Size of wine. as. 12 14 A Siemee emia ceroimasic) «sul (seis) ois,s@ tee 
Fusing current..... 174 123 61 


In portable cord to portable equipment protected by fuses not 
greater than 15 amperes capacity, a No. 18 (0.040 inch) grounding 
wire may be used. 

Grounding wires for conduit, or metal raceway systems shall 
have a conductance of at least equivalent to No. 10 (0.102 inch) 
copper where largest wire contained is not larger than No. 0 
(0.325 inch) and need not be larger than No. 4 (0.204 inch) 
where the largest wire contained is larger than No. 0; and for 
service conduit the grounding wire shall have a conductance not 
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less than that of No. 8 (0/128 inch) copper wire and need not 
be larger than No. 2 (0.258 inch) where the largest wire con- 
tained is larger than No. 0. 

Mechanical Protection and Guarding Against Contact. Where 
exposed to mechanical injury the grounding conductor shall be 
protected by substantial conduit or other guard. Guards for 
lightning arrester grounding conductors shall be of non-magnetic 
material unless the grounding conductor is electrically connected 
to both ends of the guard. 

If the resistance of the ground connection is in excess of three 
ohms, the grounding conductor, except in rural districts, shall 
be protected and guarded by being enclosed in insulating conduit 
or moulding to protect persons from injury by coming in contact 
with it. 

Note—Such a high resistance may exist where artificial grounds are 
necessarily permitted in lieu of the preferable grounds to buried metallic 
water piping systems, ; 

Mechanical protection and insulating guards should extend for 
a distance of not less than 8 feet above any ground, platform, 
or floor from which grounding conductors are accessible to the 
public. 

A grounding conductor for a circuit shall be guarded as required 
for current carrying conductors of the circuit. 

Exceptions—(1) A grounding conductor for a circuit having 
multiple grounds, where such conductor is entirely outside build- 
ings and has strength and current capacity not less than No. 6 
(0.162 inch) copper wire. 

(2) In stations substantial bare ground busses may be used. 

Underground. Wires used for grounding conductors if laid 
underground, shall, unless otherwise mechanically protected, be 
laid slack to prevent their being readily broken, and shall have 
joints carefully painted or otherwise protected against corrosion. 

The ground connection shall be permanent and effective, and 
be made as indicated below, but always to water piping systems, 
if available. 

Pipmg Systems. For circuits, equipment, and arresters at sup- 
ply stations, connections shall be made to all available active 
metallic underground water-piping systems between which no 
appreciable difference of potential normally exists, if the pipe 
is of sufficient capacity, and to one such system of appreciable 
differences of potential do exist between them. At other places 
connections shall be made to at least one such system, if avail- 
able. Gas piping should not be used for ground circuits. 

Note—The protective grounding of electrical circuits and equipment to 
water pipe systems in accordance with these rules should always be per- 
mitted, since such grounding offers the most effective protection to life and 
property and is not injurious to the piping systems. Ground connections 
from circuits should not be made to jointed piping within buildings, except 
water piping. 

Alternate Methods. Where underground metallic piping sys- 
tems are not available, other methods which will secure the 
desired permanence and conductance may be permitted. In many 
cases metal well casings, local metal drain pipes, and similar 
buried metal structures of considerable extent will be available 
and may be used in lieu of extended buried water piping systems. 

In some cases ground connection may be made to the steel 
frame of a building containing the grounded circuits or equip- 
ment, to which frames of machines and other non-current-carry- 
ing surfaces should also then be connected. In such cases the 
building frame should be itself well grounded by effective con- 
nection to the ground. This may. require artificial grounding 
for steel frame buildings supported on masonry or concrete 
footings. 

Artificial Grounds. When resort must be had to artificial 
grounds, their number should be determined by the following 
requirements: — 

(1) Not more than one such ground is required for lightning 
arresters, except where for large current capacity. 

(2) At least two grounds are required for low voltage alter- 
nating current distribution circuits at transformers or elsewhere. 

Grounds to Railway Returns. Protective ground connections 
should not be made to railway negative return circuits when 
other effective means of grounding are available, except ground 
connections from electric railway lightning arresters. 

When ground connections are of necessity made to the grounded 
track return of electric railways, they shall be made in such a 
manner as not to afford a metallic connection (as indirectly 
through a grounded neutral with multiple grounds) between the 
railway return and the other grounded conducting bodies (such 
as buried piping and cable sheaths). 
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Note—This rule does not prohibit the making of drainage connections 
(which are not protective grounds) between piping systems and railway 
negative return circuits for the prevention of electrolysis. 

Multiple protective ground connections from other circuits to 
railway returns should be avoided, and where multiple artificial 
grounds are made on such other circuits near such railway re- 
turns, they should be so arranged as to prevent the flow of any 
considerable current in and between such connections, which 
flow would reduce their effectiveness, or otherwise cause damage. 

Piping. Ground connections to metallic piping systems shall 
be made (except as permitted below) on the street side of water 
meters, which might interrupt the continuity of the underground 
metallic pipe systems, but connections may be made immediately 
inside building walls to secure. accessibility for inspection and 
test. When water meters are located outside buildings or in 
concrete pits within buildings where piping connections are em- 
bedded in concrete flooring, the ground connections may be made 
on the building side of the meters. 

Ground connections for equipment, or metal raceways, and the 
like, or as a multiple ground for alternating current secondaries, 
may be made to the water piping system at a point near the 
part to be protected, provided there are no insulating joints or 
fittings in the pipe to prevent a good ground. .In such cases 
care should be taken to electrically connect all parts of the piping 
system liable to create a hazard (if they become alive) and the 
pipe system shall be shunted where necessary around meters, 
etc., in order to keep the connection with the underground piping 
system continuous, 

Gas piping systems within buildings should not be used for 
purposes of this rule, except that gas pipe need not be insulated 
from otherwise well grounded electrical fixtures, and where the 
making of another ground connection for a fixture would involve 
a long run and the fixture is, therefore, of course, not within 
reach of plumbing or plumbing fixtures, the gas piping may for 
small fixtures be utilized as the sole ground connection. Where 
gas piping is so used it must be bonded to the water piping 
system at the point of entrance of water piping. 

Ground Clamps. The ground connections to metallic piping 
systems shall be made by means of an approved clamp firmly 
bolted to the pipe after all rust and scale have been removed, 
or by means of a brass plug which has been tightly screwed 
into a pipe fitting or, where the pipe is of sufficient thickness, 
screwed into a hole in the pipe itself, or by other equivalent 
means. 

The grounding conductor shall be attached to the clamp or 
to the plug by means of solder or by an approved solderless con- 
nector. The point of connection shall be as readily accessible 
as possible, and the position should be recorded. 

Note—With bell-and-spigot-joint pipe it may he necessary to connect to 
several lengths where circuits or equipment of large current capacity are 
being grounded. 

Contact Surfaces. If conduit, couplings; or fittings having 
protective coating of nonconducting material, such as enamel, 
are used, such coating shall be thoroughly removed from threads 


of both couplings and conduit and such surfaces of fittings where © 


the conduit or ground clamp is secured, in order to obtain the 
requisite good connection. Grounded pipes shall be free from 
rust, scale, etc., at the place of attachment of ground clamps. 

In ice houses, packing plants, etc., where a great deal of 
moisture is present and where conduits are attached to metal 
cabinets, cut-out, pull or junction boxes, compensators, etc., by 
means of standard locknuts and bushings, these conduits should 
be bonded together with approved ground clamps. 

Artificial Grounds. Artificial grounds should be located where 
practicable below permanent moisture level. Areas where ground 
water level is close to the surface should be used when available. 


Where copper ground plates are used, they should be at least 
0.06 inches thick. When driven pipes are used, they should be 
of galvanized iron and not smaller than three-fourths inch internal 
diameter, and when cast-iron plates are used they should be at 
least 0.25 inches thick. 

Limits. 
connection with the ground shall not exceed 3 ohms for water 
pipe connections nor 25 ohms for artificial (buried or driven) 
grounds. Where it is impracticable to obtain with one ground, 
artificial ground resistance as low as 25 ohms, this requirement 
shall be waived, and two artificial grounds, at least six feet apart 


The combined resistances of the grounding wire and the 


—_ 


and with combined area of not less than, four square feet, shall — 


be provided. 


ene 
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Grounding Conductors. Grounding conductors from equipment 
and circuits of each of the following classes, when required by 
these rules, shall be run separately to the ground: 


(1) Lightning Arresters. 


(2) Secondaries connected to low voltage lighting or power 
circuits. 
(3) Secondaries of current and potential instrument trans- 


formers and cases of instruments on these secondaries. 


(4) Frames of direct current railway equipment and of equip- 
ment operating in excess of 150 volts and which is accessible 
to other than qualified persons. 


(5) Frames of utilization equipment or wire runways other 
than covered by item (4), except that if a secondary distribution 
system has multiple grounds to water piping, service conduits 
may utilize the same grounding conductors. 

(6) Lightning Rods. 

Arrester Grounds. Lightning arrester ground connections shall 
not be made to the same artificial ground (driven pipes or buried 


plates) as circuits or equipment, but should be well spaced and, 
where practicable, at least 20 feet from other artificial grounds. 


Location. Where required, lightning arresters shall be attached 
to all undergrounded. sides of system connected to overhead 
circuits except circuits in cables with grounded metal sheath. 


Indoors. Lightning Arresters with auxiliaries, when installed 
inside of buildings shall be located well away from all other 
equipment, passageways, and combustible parts of buildings. When 
of a type containing oil the necessary safety precautions depend 
largely on whether they are located in buildings or outdoors. 


Air Break Disconnectors. Lightning arresters on circuits of 
more than 7,500 volts shall be so arranged, isolated, and equipped 
that they may be readily disconnected from conductors to which 
they are connected by air-break manual disconnectors, having 
air gaps of not less than four times the equivalent needlepoint 
sparking distance in air of the operating voltage of the circuit 
to which the arresters are connected, and never less than eight 
inches. 


These disconnecting devices should be installed at a sufficient 
distance from all parts of the arrester equipment to make it safe 
to perform maintenance and inspection work on any part of the 
arrester. 


Working Space. Such disconnectors, unless remotely controlled 
and operated, shall have adequate and readily accessible working 
space with secure footing, which shall be maintained about all 
electrical parts or equipment which require adjustment or exam- 
ination when exposed while in service. 


Ground wires shall be run as directly as possible and_ shall 
be of low impedence and ample current capacity. 


Kinks, coils, and sharp bends in the wires between the arresters 
and the outdoor lines shall be avoided as far as possible. 

All non-current-carrying metal parts of arresters shall be 
grounded unless effectively isolated by elevation or guarded as 
required for live parts of the voltage of the circuit to which 
the arrester is connected. 


Protection from Contact or Arcing. All current-carrying 
parts of arresters or circuits of more than 750 volts, unless 
effectively isolated by elevation, shall be adequately guarded to 
protect persons from inadvertent contact with them or from 
injury by arcing. 

Making Adjustments. Lightning arresters, unless provided 
with disconnectors which are always opened before work is done 
on the arresters, shall be so arranged that necessary adjustments 
are possible (without approach to current carrying parts) through 
the use of permanently grounded mechanism or suitable insulating 
appliances. Where charging or adjustment must be done with 
arresters alive, permanently grounded mechanisms or _ suitable 
insulating appliances shall always be provided. 


Insulation of Attachments. All choke coils, gap electrodes, 
inherent to the lightning protective equipment, shall have an in- 
sulaticn from the ground or other conductors equal at least to 
the insulation demanded at other points of the circuit in the 
station. 

Respectfully Submitted, 
COMMITTEE ON SAFE 
INSTALLATION AND MAINTENANCE 
oF ELECTRICAL EQUIPMENT. 
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Progress Report of Committee on Loose 


Leaf Manual 


Committee:— 


L. S. Billau, chairman, assistant electrical engineer, Baltimore 
and Ohio; J. A. Andreucetti, assistant electrical engineer, Chicago 
& Northwestern; G. H. Caley, electrical and signal engineer, New 
York, Ontario & Western. 


To THE MEMBERS: 


Due to unavoidable causes the publishing of the “Manual of 
the Association of Railway Electrical Engineers” covering the 
recommended practices, standards, specifications, etc., of the asso- 
ciation has been delayed, but it is now expected to distribute it 
within the next few weeks. Detail information pertaining to the 
distribution of the Manual will be sent to the members by Mr. 
J. A. Andreucetti, secretary-treasurer. 


The work of the committee this year will consist in working 
out the details of the methods to be followed in keeping the 
Manual permanently up-to-date. In this connection each com- 
mittee shall include as part of its regular work each year, com- 
mencing with their reports to be submitted this fall, the following 
pertaining to the subjects handled by the committees. 


(a) Specific recommendation covering new subject matter, 
pertaining to recommended practices, specifications, etc., that should 
be added to the Manual. 


(b) Recommendation as to what changes, if any, should be 
made in the subject matter already covered in the Manual, per- 
taining to its work. 


(c) Recommendations as to what obsolete or superseded matter 
should be withdrawn from the Manual, if any. 


If the work of a committee has been such that it has nothing 
to add to the Manual it should be so stated in the report of that 
committee. 

Respectfully submitted, 
CoMMITTEE ON LoosE LEAF MANUAL. 


Progress Report of Committee on 
Motors and Controls 


Committee:— 


G. W. Bebout, chairman, electrical engineer, Chesapeake & 
Ohio; T. W. Wigton, assistant electrical engineer, Chicago, Bur- 
lington & Quincy; A. E. Ganzert, electrical supervisor, Chicago, 
Rock Island & Pacific; G. T. Goddard, general foreman elec- 
trician, Illinois Central; T. A. Johnson, electrical engineer, Central 
of Georgia. ; 


To THE MEMBERS: 


Your committee has had two meetings at Chicago, one to outline 
the work for the individual members and to plan further studies 
of new developments in motors and controls, March 8. Another 
to determine the progress being made, May 8. 


Your Committee is seeking all information available on the 
subject, and studying the new applications with reference to mak- 
ing any changes .or additions to the report submitted two years 
ago. 

Some special equipment has been developed and put on the 
market since the last report that will be handled in our report 
next October. 

Double wound rotors of AC induction motors for across the 
line starting. 

Various across the line type starters. ’ 

DC operated control panels for large AC motors. 

Synchronous motors and special motors for power factor cor- 
rection and air compressor drive. 

Multiple speed AC motors for variable speed machine tool and 
stoker drives. 

Our motor specification will be changed to avoid the necessity 
of special equipment having to be built for railway service, and 
to more nearly agree with the A. R. E. E. specifications. 

Recommendations will be made on the proper type and size 
motors to use for various purposes. 

Respectfully submitted, 
COMMITTEE ON MoTors AND CONTROL EQUIPMENT. 
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Progress Report of Committee on 
Illumination 


Committee :— 


L. S. Billau, chairman, assistant electrical engineer, Baltimore 
and Ohio; J. E. Gardner, electrical engineer, Chicago, Burlington 
& Quincy; G. T. Johnson, assistant electrical engineer, New York, 
New Haven & Hartford; J. L. Minick, assistant engineer, Penn- 
sylvania railroad. 

To THE MEMBERS: 

The program of work for the Committee on Illumination for 

this year covers the following: 


Compilation of information showing production of incandescent - 


lamps in train lighting and headlight schedules, segregated as to 
sizes, voltages, types of bulbs, etc., corresponding to similar data 
that has been compiled in the past for train lighting lamps and 
which will now be extended to include lamps for locomotive 
service. 

To continue the study of the subject of flood lighting as applying 
to railroad classification yards, with particular reference to the 
requirements to be met where mechanical car retarder system of 
yard operation is used. 

The committee was also directed to look into the matter in con- 
junction with the lamp manufacturers of providing a suitable 
method of marking the headlight lamp bulb used for switching 
locomotive service to permit readily distinguishing it from the 
250 watt, P-25 headlight lamp for road locomotive service. The 
committee hopes to be in position to submit definite recommen- 
dations on this subject in the report to be submitted at the annual 
convention. 

Your committee will be glad to receive suggestions from the 
members in connection with the above subjects or other matters 
coming within the jurisdiction of the work of this committee. 

Respectfully submitted, 
COMMITTEE ON ILLUMINATION. 


Progress Report of Committee on 
Train Lighting 


Committee:— 


P. J. Callahan, chairman, supervisor car and locomotive electric 
lighting, Boston & Maine; L. S. Billau, assistant electrical engi- 
neer, Baltimore & Ohio; F. J. Hill, chief electrician, Michigan 
Central; J. L. Minick, assistant engineer, Pennsylvania; A. E. 
Voigt, car lighting engineer, Atchison, Topeka & Santa Fe; G. 
W. Wall, department electrical foreman, Delaware, Lackawanna & 
Western; R. E. Gallagher, assistant electrical engineer, Louis- 
ville & Nashville; F. O. Marshall, assistant superintendent yard 
service, Pullman Company. 

To THE MEMBERS: 

Your Committee on Train Lighting submits the following 
progress reports on subjects which have been and are being con- 
sidered. 


+e *@: 
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Size of Wire for Battery Circuits—By reducing the voltage 
drop between battery and lamp circuit, it is possible where Edison 
batteries are used, to reduce the number of cells from 25 to 24, 
and obtain the same voltage at the lamp as previously obtained. 

Your committee, therefore, recommends that this voltage drop 
be limited to %4-volt for normal lamp load. With the possible 
exception of dining cars and official cars No. 2-AWG wire for 
main battery circuit and battery connectors would be of sufficient 
size to accomplish this result, and the committee therefore recom-- 
mends this size wire for general practice. 


Bolt Clearance—The clearance table as given in Volume 9, 
Proceedings of 1916, is being studied with a view to increasing 
the clearance limits which are possible with modern car and truck 
construction, in which connection the committee submits the fol- 
lowing revision of this table. for comment. 

Sect. 3. Par B. Truck supported. Over end sill 3 in: 
Over brake beam 3 in. Under brake beam 2% in. Any other 
part of car body or truck 1 in. 

Body supported. Over end sill 3 in. Over brake beam 3 in. 
Under brake beam 2%4 in. Any other part of car body or truck 
1 in. With belt in position for maximum curvature over which 
car is designed to operate, clearance between belt and brake release 
spring shall not be less than 1 in. 

Steam drips to be located on opposite side of car from generator, 
and at least 5 ft. from generator. 

Rubber-covered Dynamo Pulleys—Reports relative to the 
operation of this type of pulleys are inconclusive, and it is there- 
fore felt that more information must be obtained before a definite 
recommendation can be made relative to this type of pulley con- 
struction. 

It is desired that railroads experimenting with this pulley, ac- 
quaint this committee with the results of their experiments at 
an early date, in order that as complete information as possible 
may be compiled for annual report. 


Axle Generator Axle—Recommended that a rough-turned axle 
be used for mounting axle pulleys, to avoid possibility. of eccentric 
or loose mounting of pulleys. 

General Support—Your committee in looking into the subject. 
of developing a generator support which will provide for inter- 
changeability in the application of axle generators. 

Pulley Centers.—It is recommended that distance between center 
of dynamo and axle pulley for body hung generators, be not less. 
than -6 ft. in order that belt life be increased through greater 
friction and lesser necessary tension. 

Locomotive Train Lighting—There is an increasing interest 
in locomotive train lighting as applied to suburban and branch line: 
service. Your committee is compiling detailed information relative 
to this system as it is being developed by the different railroads, 
and plans to present in the annual report a statement covering a 
number of locomotives and cars equipped, etc. 

The committee will also submit recommendations covering the 
best practices as thus far developed. 

Respectfully submitted, 
CoMMITTEE ON TRAIN LIGHTING. 


Interiors of the Wabash’s ‘‘Banner Blue Limited” 


Water Tower and Power House 


The Macon Shops of the Central of Georgia 


Complete Electrification of All Shops on System Establishes 
Precedent for Other Progressive Roads 


NE of the finest locomotive repair shops in the 
country is that of the Central of Georgia, located 
at Macon, Ga. While these shop buildings are 

not new, much of the machinery contained in them is of 
the most modern character and even the buildings them- 
selves, although erected in 1907, could scarcely be im- 
proved upon if they were to be built today. 

The Central of Georgia is probably the most pro- 
gressive road in the country from the standpoint of utili- 
zation of electrical energy in repair shops and recently 
the last shop on this system was converted from steam to 
electric drive, including air compressors. Large sums of 
money have been expended already and more will be spent 
during the present year to replace obsolete machine tools. 
‘The Macon shops are devoted almost exclusively to loco- 
motive and freight car repair work, while passenger car 
work is taken care of at Savannah. 

The next largest shop on the system is that at Columbus, 
Ga., which is a modern shop in every respect. Smaller run- 
ning repair shops are located at Cedartown and Savannah, 
Ga., while a complete new terminal including mechanical 
facilities is under construction at Albany, Ga. The 
unique feature about all of the equipment in these shops 
is that about 90 per cent of the tools are driven by indi- 
vidual motors. : 


Power Supply 


Although the Macon shop is equipped with standby 
steam generating machinery, this is only used as emer- 


gency and power is purchased at the average rate of 11% 
mills per kw. hr. At Atlanta, Columbus, Cedartown and 
Macon, the power supply is hydro-electric, while at Sa- 
vannah steam power is used to generate electrical energy, 
the steam being produced by fuel oil. The standard volt- 
age used throughout the system is 440 volts a.c., 3-phase, 
60-cycle, and where direct current is desired for variable 
speed, 220 volts is used, this being derived from a cen- 
trally located synchronous motor-generator set. 

At Macon, the primary voltage of the power company’s 
lines is 6,600. This is stepped down through a bank of 
three 500 kva. transformers to a secondary voltage of 440. 

On the secondary side it is possible to change from 
closed delta to open delta and cut out any transformer 
through an arrangement on the switchboard without dis- 
turbing the wiring which permits operation of two trans- 
formers in open delta at 8,770 in case of damage to any of 
the transformers. 

The standby generating equipment previously men- 
tioned consists of three turbo-generators, one 500 kw., one 
300 kw., and one 625 kva. These generate current at 440 
volts a.c., 3-phase, 60-cycle, and are used only in the event 
of failure of purchased power. 

The main air compressor equipment consists of one unit 
1,640 cu. ft. synchronous motor driven, one 1,000 cu. ft. 
unit, induction motor driven, and one cross compound 
steam driven unit with a capacity of 2,000 cu. ft. The 
electrical machines are normally used and the steam ma- 
chine held in reserve. 
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Power Distribution 
Each department is connected to a panel on the switch- 
board and from these panels power is distributed through- 
out the shop. Originally, all circuits for power of lighting 
were run under ground, but for the past three years the 


Where Electrical Energy is Received at 6600 Volts and Stepped 


Down to 440 Volts 


lines have been run overhead through the shops on saddle 
brackets, pins and porcelain insulators. This change has 
relieved considerable trouble which had been experienced 
due to the wiring becoming grounded. The lines run 
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down each side of the shop in parallel, consisting of 
500,000 circular mill cables on the a.c. lines and 500,000 
circular mills on the d.c. lines. These lines run a distance 
of 522 ft. and the corresponding lines are tied together 
through tie switches to balance the load at each end of the 
building. 

Equipment 


Recently, modern machinery has been installed in the 
Other de- 


blacksmith shop, boiler shop and roundhouse. 


Interior of the Power House Showing Rear of Switchboard 


partments have also been supplied with new machines and 
some of this equipment is being installed at the present 
time. 

Among the new equipment are three Westinghouse 
portable welding machines. One of these has a capacity 
of 200 amperes and the other two a capacity of 250 am- 
peres each. Five Berwick rivet heaters have been found 
to be a great improvement over the old oil furnaces, and 


View in the Machine Shop 
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have made it possible to show a marked increase in pro- 
duction. 

A modern turntable, 100 feet in length, of the three 
point suspension type, driven by a.c. motors, one on each 
end, forms an important part of the outside equipment. 
All of the cranes in the shop have recently been equipped 
with Youngstown limit switches in order to keep the blocks 


A 102” Boring Mill Driven By a 220 Volt D. C. Variable Speed 


Motor, Automatic Push Button Control 


from jamming which might otherwise result in injury to 
persons or equipment. 


Maintaining Electrical Equipment 


In the Macon shops there are 387 motors ranging in 
size from 1% to 427 hp. and these operate on 220 volts d.c. 
and 440 volts a.c., 3-phase, 60-cycle. This equipment is 
maintained altogether in the shop and has not been found 


An Armature Winder at Work 


necessary to go outside for anything. The maintenance 
of these motors are done along with the system equipment, 
as all the winding for the entire system is done at the 
Macon shops. 

The shop equipment is inspected at 30-day intervals. 
Accumulation of dust and dirt is blown from the wind- 
ings and bearings tested. Twice a year the old oil is 
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removed, the bearings flushed with gasoline and new oil 
applied. 

There are 11 overhead cranes in the shop ranging from 
10 to 150 tons capacity which are equipped with the West- 
inghouse type K motors and Allen Bradley controllers. 
These cranes are inspected every month and reports are 
filled out and signed by the operator, electrician and ma- 
chinist who makes the inspection. It has been found that 
this practice prevents trouble from any of the appliances 
on these cranes which might cause personal injury. 

In case of failure to the equipment, inspection is first 
made by an electrician and then by the chief electrician in 
which numerous tests are made to determine the cause of 
the failure. The machine is next checked up to find the 
amount of work on hand for this machine to do, and 
whether or not this work can be done on other machines 
while the motor is undergoing repairs. If it is found that 
congested conditions exist at the machine, the armature 


Forming Machine 


Operating the Coil 


winder. goes to the machine and if possible cuts out the 
damaged coil, takes the form number of the machine, 
maker and type, and then proceeds to manufacture a set 
of coils. Insulation is cut and everything is put in readi- 
ness to catch this motor for rewinding when the machine 
is not congested. 

By closely checking the bearings and seeing that they 
are properly oiled and that no excess oil is allowed to drip 
down into the winding’s to soak the insulation, it has been 
possible to reduce the motor failures about 50 per cent 
from what they formerly were when close methods of 
inspection were not followed. 

At intervals of three months all of the starting equip- 
ment is gone over to see that the dash pots have sufficient 
oil in them, and at this time the current settings are prop- 
erly adjusted in order to give the motor a maximum 
amount of protection. 


Coil Construction 


In caring for so large a number of motors as is done at 
Macon, there are necessarily a great many coils wound 
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and the practice followed in manufacturing these is of 
interest. 

The loops are wound and shaped and then dipped in 
No. 311 Westinghouse amber varnish for a period of from 
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Weekly inspection of shop cranes. 


Crane No. Location Date 


Are limit switches so adjusted that they will cut off 
in time to prevent blocks jamming against housing when 
hoisting at full load? 


Are brakes properly edjusted? 


Are controllers in good servicable condition? 


Ie ail wiring clear of grounds? 
What is the condition of the cables and trimmings? 


Were the brakes and limit switches tested by 
actually operating crane? 


Are there any defects, electrical or mecnanical in the - 
equipment that might effect the safe operation of the 
crane. No) Ste Se Yes) If yes describe them, 


Machinist 
Electrician 


Crane Operator 
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Record of Weekly Shop ‘Crane Inspection is Made on This Form 


five to ten minutes in order that the varnish may thor- 
oughly impregnate them. They are then removed and 
placed in a baking oven for a period of eight hours. 

The oven used for this purpose is a shop made oven, 


File No. "Date 


Shop Order No. 


Received fron Operating 
cho) SHOpeN OG. 
Name of Builder A.C. or D.C, 


Type Frame No. 
Style No, 
H.P. 


Serial No. 
Volts Amp. 
Phase Winding Shaft Marke 
No. Commutator Bare Commutator connected 1 & 
No. Slo te Kind. of (810s: Width Depth 
Coils laid in slote 1 &-__+__—__— No. Coils ; Size Wire 
Kindvof wire = =ss No. turns per coll ___ =" No.) wires in) parelles== 
No. Circuits per coil Loop Winder Set]}].2 =e 
Coil Spreader Set 
Stator connected 
Kindof Rotor 
Kind sof {810 te2 = No. Coli6 = oe 
Kind, of wires. 0, “turne’ per cold 
Wo. wires in parallel No. circuits per coil 
Coiis laid in slots 1 & Loop winder set 
Repairs completed 
Repairs made by. 
Cost _____ = Material 
Remarks 


Field Serial No. 
R.P.M Cycles 


No. Poles 
Connected 


Size Wire 


Coil spreader set 


Labor Shop Expense 


Bottom Leads 
Top Leads 
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mature of repairs made. Foreman will fill 
in two copies keeping one for his file and 
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Engineer, Savannah, Georgia, 


Foreman, 


Two Copies of this Form are Made Out—One Kept by Foreman 
and One Filed in the Office of the Electrical Engineer 
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cubical in shape, having about four feet at each dimension. 
It is made of jacket iron, lined with asbestos and heated 
with four Westinghouse ribbon heaters controlled by a 
shop made thermostat which is remarkably accurate. 

After the coils have been removed from the oven they 
are ready to be applied to the armature or stator as the 
case may be. 

In extreme emergency, coils may be dipped in air dry- 
ing varnish which permits them to be dried much quicker 
than with baking varnish and makes it possible to put the 
machine into service much sooner. In this case, the work 
on the machine involved is speeded up until the produc- 
tion is considerably ahead of the demand and when this 
has been accomplished, the motor is again removed from 
service at a convenient time and submerged in baking var- 
nish and put into the oven. Usually this is done on Sat- 
urday and the baking process is allowed to continue for 
12 hours so that the motor may be reinstalled on Monday 
morning. 

Practice in handling many motors has resulted in an 
ability to do the work very quickly if necessary and if the 
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occasion demands, it is possible to remove a small dc. 
armature, such as would be used on one hp. machine, take 
off the old coils and apply new ones, paint, test, dip and 
put into the baking oven in two hours and fifty minutes 
and have the armature ready to be returned to service on 
the following morning. Practically every kind of winding 
work is done from the smallest fan motor armature to 
rotary converters, transformers, lift magnets, etc. 

In order to carry on such extensive winding work, 
rather a large stock of material is kept on hand. Magnet 
wire from No. 36 to No. 00 and varnish cambric are 
stocked. 


Working Force 


The inspection for maintenance work at Macon is car- 
ried on with a force of four electricians, or if the power 
plant operation is included, nine electricians. The rest of 
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the force consists of two specialists and five apprentices. 
The specialists rate between the apprentice and the elec- 
tricians. 


The men work in the following way: Three men are on 
eight-hour shifts at the power house. One electrician is 
located in the roundhouse on headlight work, one in the 
car shop on passenger car lighting, one on armature wind- 
ing, two repair troubles on new construction and one on 
lines for outside pumping stations. 


In connection with this latter work, it is of interest to 
note that the Central of Georgia has equipped all water 
stations where electric power is available for automatic 
electric operation. If the station is important the old 
steam equipment is left in, but if it is new, it is made 
straight electric installation. 


Specialists are used at times in dismantling motors, 
winding coils, shaping coils, winding motors, transform- 
ers and various equipment and repairing troubles wherever 
they may be needed. 


New Filter Plant 


Among the latest improvements at the Macon shops is 
the new water filtering plant. Water is pumped from the 
raw water supply from Ocmulgee River about one mile 
from the shops. Three 1,200 gallon pumps are located at 
the river and these are driven by a 40 hp., 2,300-volt mo- 
tors. These pumps supply a 150,000 gallon reservoir 


Corner of the Filter House Showing Some of the Electrical 
Equipment and Pumps 


which is the main supply for the entire plant. The water 
from this reservoir is pumped by a 1,500 g.p.m. float con- 
trol pump into a metering chamber where the water is 
metered. It then passes into a mixing chamber where it 
is treated by the addition of soda and alum. From the 
mixing chamber the water enters a settling basin of 
350,000 gal. capacity. The main settling basin is 90 feet 
long with a center baffle making the water flow the length 
of the basin twice and then into a second basin. The water 
then flows by gravity to either of two rapid sand filters 
each having a capacity of 540 gallons per minute. The 
clear water from this filter enters the clear well. Service 
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water is furnished from the clear well by two centrifugal 
pumps, float controlled, and it is supplied to the round- 
house by either of two lines, or can be pumped into a high 
fire service tank. 


The treatment has. two purposes—to clear the water and 


raise the alkalinity so that it will not be corrosive. The 
finished water does not form a hard scale. 


The settling basin removes 1,570 lb. of solids from the 
water each day, thus making boiler cleaning and washing 
a simple task and saving blow-down water. The removal 


ot this amount of suspended matter also prevents its col- 


Chemical Control Apparatus Used in Connection With Filter Plant 


lection on flues and crown sheets and lessens the tendency 
to mud burns with the consequent saving in fuel. 

No attempt has been made: to make the water fit for 
drinking purposes. It is only good boiler water for engine 
and shop service. 

The entire handling of water and plant equipment is 
automatic, except the washing of the filters. 
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Model for New Station at Limoges (Paris-Orleans) 


wv 
The First of Five 73-ft. Gas-Electric Cars Now Being Built for the New Haven. These cars are equipped with Safety Lighting Equipment. 


Lighting Regulation for GasElectric Cars’ 


Equipment on New Types of Rolling Stock Produces Results Which 
Compare Favorably With Axle Lighted Cars 


tric, or oil-electric drive for rail cars and. locomo- 
introduced still another problem of 
To meet this problem, the Safety Car 


[ico emee and success of the gasoline-elec- 


tives has 
battery charge, 
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Fig. 1 


Heating and Lighting Company has developed apparatus 
for operation on equipment of the above class. 

The gas-electric or oil-electric unit requires a battery 
for lighting as well as excitation at low engine speeds. 
Since there is enough electrical energy available in the 
main power unit, it is natural to utilize some of this source 
for charging the battery rather than provide a separate 
generator for this purpose. 

The exciter being of relatively low voltage is therefore 
called upon to charge the battery. Due to the purpose 
of this generator, its voltage is variable, and consequently 


eee 
*Abstract from a bulletin Published by the Safety Car Heating & Lighting 
Co. 


some regulation must be provided to charge the battery 
fully in the least possible time, and yet protect it from 
dangerous effects of overcharging. 

Operation 


Fig. 1 shows the schematic wiring diagram of the cir- 
cuit employed, while Figs. 2 and 3 show the two types of 
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Fig. 2—Type F Battery Charge Control Regulator No. 25937 


regulators that may be used in this circuit. Figs. 4 and 5 
show the lamp regulators recommended -in order to prop- 
erly protect the lamps. 

Whenever the exciter voltage reaches that value for 
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which the main switch is set, is closes and connects the 
battery to the exciter in series with the carbon pile of the 
regulator. The potential across the battery is then held to 
the desired value throughout changes in the voltage of the 
exciter by the amount of resistance introduced in the cir- 
cuit by the carbon pile. 

The resistance of the carbon pile is governed by pres- 


Fig. 3—Type G Battery Charge Control Regulator No. 26466 

sure exerted on it by levers which are operated by the 
armature of the voltage magnet. If the voltage tends to 
rise above that for which the regulator is set to maintain, 


the armature, through the levers, reduces pressure on the 


Fig. 4—Type F Lamp Regulator No. 23845 


pile causing an increased drop in the pile and thereby 
holding the voltage to its proper value. 

If the voltage across the battery tends to decrease, the 
opposite action takes place. 

The exciter is thus made available for charging the 
battery as soon as its voltage rises approximately two volts 
above that of the battery, and yet the battery is not sub- 
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jected to disastrous overcharging at high exciter voltages. 

Voltage at the lamps is controlled in a similar manner, 
except that the regulator furnished for this service is not 
equipped with a reverse current relay as none is required. 
S6e. Lip ib: 

Specifications 

The regulators are assembled on ebony asbestos panels 
provided with bushings for mounting. All co-operating 
parts are assembled on metal frames which are secured to 
the panel and can be removed as a unit. All connections 
are accessible from the front. . 

All parts of the regulator are mechanically balanced, 


the regulation being accomplished by springs. This gives 


constant and close regulation in spite of the jars incident 


to service and this balancing eliminates heavy liquid dash 
pots. The regulator uses inverted air dash pots with 
graphite plungers. These dash 


pots are constant in 
action summer and winter regardless of temperature 
changes and do not become clogged with the dust of 


service. 
All voltage coils are compensated for change in voltage 


Fig. 5—Type 


G Lamp Regulator No. 24930 


due to heating of the coil winding by a zero heat co-effi- 
cient resistance placed in series with the coils. 


The Type F Regulating Unit 

The type F regulator consists of two piles of carbon 
discs in series with the lamps, the two piles being con- 
nected in series or in parallel depending upon the appli- 
cation. 

Pressure on these carbons, and therefore their resist- 
ance, is governed by the armature of a magnet the wind- 
ing of which receives the regulated voltage. 

A unique design of magnet and levers insures high de- 
gree of accuracy and voltage regulation without the use 
of any auxiliary control. 

The carbons are compressed by an adjustable spring, 
connected to a link, acting through the lever connection. 
The pull of the spring is opposed by the pull of the elec- 
tro-magnet which is connected directly across the lamp 
mains and is so designed that the armature will stay in 
any position throughout its stroke when the voltage is 
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right. When the voltage is high the magnet becomes 
stronger and pulls the armature down against the pull of 
the spring and reduces pressure upon the carbons, in- 
creasing their resistance and bringing the voltage back to 
normal. If the regulated voltage is low, the magnet be- 
comes weakened, the spring pulls the armature back, and 
through the lever connection, exerts enough pressure on 
the carbon piles to decrease their resistance and bring the 
voltage back to normal. 
The Type G Regulating Unit 

This regulator consists of a single pile of carbon discs 
of the same size and thickness as those used in the type 
F regulator. These carbons are compressed by a mov- 
able back plate through the pull of the tension spring 
acting to compress the carbon discs through the solenoid 
core and a vertically operating cam attached to the top of 
the core and bearing against the movable end plate. Fric- 
tion at all points of contact is avoided by use of ball 
bearings. 

Action of the spring tends to pull the solenoid core in 


Fig, 6 


a downward direction and compress the carbons. Ener- 
gizing the solenoid tends to pull the core in an upward 
direction and release the carbons. When the voltage is 
normal the spring pull balances the solenoid pull. If the 
voltage goes above normal, the solenoid overbalances the 
spring pull and releases pressure on the carbon discs 
bringing the voltage back to normal again, when another 
balance is obtained. If the voltage drops below normal, 
the opposite action takes place. 

The design is such as to give high pressure for low drop 
when a minimum resistance is desired, combined with 
sensitiveness of action to hold the voltage normal under 
varying conditions of generator voltage. 


The Reverse Current Relay 


The main switch or reverse current relay furnished with 
the battery charge control regulators can be one of two 
types; one being an automatic switch of the closed mag- 
netic circuit type with pivoted armature. This switch is 
‘shown in the schematic diagram referred to in the fore- 
going. It has a shunt lifting coil for lifting the armature, 
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bringing into action a series coil which-holds the switch 
tightly closed and assists in opening the switch when the 
generator voltage falls below the battery voltage. Carbon 
contacts are provided to prevent arcing at the main brush. 
Fig. 6 shows. the schematic wiring of an improved re- 
verse current relay which, instead of operating at a pre- 
determined value, is designed to close whenever generator 
voltage equals that of the battery. It can also be adjusted 
to close at a fixed difference between generator and bat- 
tery voltage. 
There are three voltage coils and one series coil. The 
coil D is connected across the contacts of the switch so 
that voltage impressed across it is the difference between 
battery voltage and generator voltage, and if the generator 
is not operating, full battery potential is available. The 
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pull of this coil on the auxiliary plunger locks the switch 
in an open position. At the same time the current from 
the battery which energizes this coil also serves to energize 
the field of the main generator so that it will always build 
up in the proper direction. 

Coils J and H are in series across the generator so 
that as the generator builds up, coil J tends to close the 
switch, while coil H serves to replace coil D, which be- 
comes inoperative as generator voltage approaches that of 
the battery. 

The design of these coils is such that correct balance is 
obtained at any battery voltage encountered in service. 
Consequently, when the armature is set with the proper 


Fig. 9—Type 10R Switch No. 26234 


gap, the switch closes when generator voltage equals that 
of the battery. The series coil K serves to lock the switch 
closed when the generator is charging the battery and 
also serves to neutralize coil J when the battery attempts 
to discharge to the generator. The tap from coil J 
brought out to the contact on the switch serves to reduce 
the strength of coil J so that a very small discharge from 
the battery will open the switch. It is thus. possible to 
eliminate carbon contacts formerly used. Due to the fact 
that operation of this switch depends upon the balancing 
of the voltage coils D, H and J, the effects of temperature 
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changes in the coils cancel each other. It is therefore not 
necessary to place resistances with zero temperature co- 
efficients in series with the coils to obtain the same opera- 
tion under various changes in temperature. 


Fixed Resistance Lamp Regulation 


For units with small lamp load, where accuracy of lamp 
regulation is not desired, life of the bulbs may be in- 
creased by the use of a fixed resistance control as shown 
by the schematic diagram in Fig. 8. With this arrange- 
ment, a resistance is automatically inserted in the lamp 
circuit whenever the battery is connected to the generator 
by the reverse current relay. The contactor which shorts 
the resistance in the lamp circuit when the lamps are fed 
directly from the battery is mounted on top of the reverse 
current relay. 

This modification is only provided when the reverse 
current relay shown in Fig. 6 is used. This switch com- 
plete with contact is shown in Fig. 9. 


Chicago &, Alton Purchases 8-Wheel 
Highway Coaches 


HE Chicago & Alton will soon place in service two 
eight-wheel highway coaches purchased from the 
Versare Corporation, Albany, N. Y. These coaches will 
be operated by the Albion Transportation Company, the 
bus-operating subsidiary of the railway, on the first of 
two bus routes (extending from Jacksonville, Ill., to St. 
Louis, Mo.), which the Alton is placing in service this 
year. 
The eight-wheel, double truck design of the coaches is 
a new development in bus construction. These coaches 
are also said to represent the first gasoline-electric equip- 
ment for highway operation purchased by a steam road. 


One of the 8-Wheeled Coaches 


They were developed by the Versare Corporation and the 
Westinghouse Electric & Manufacturing Co. 

Although the coach is 35 ft. 6 in. in over-all length, it 
can be completely turned around without backing in a 
street only 40 ft. wide. This is accomplished by means of 
a patented steering system which permits each wheel to 
run on a true circle, the wheels of the rear truck follow- 
ing almost identically in line with those of the forward 
truck. The eight wheels are used in the form of two 
complete and duplicate trucks which are in reality small 
chassis in themselves. The trucks turn about a kingpin 
placed slightly in the rear of the front axle of each truck. 
The driver controls the front wheels of the forward truck 
by means of a steering wheel in much the same manner 
as any ordinary self-propelled vehicle. The steering col- 
umn is connected through gears and levers to a quadrant 
to which the tie rods to the front wheels are fastened. The 
use of this quadrant causes the travel of the tie rods to 


RAIL ee LECTRICAL ENGINEER 191 


be such as to keep the truck wheels tangent to their own 
circle of turning. The two front truck wheels are there- 
fore parallel only when the coach is running on a straight 
road. The two front wheels of the front truck are turned 
in the desired direction by the driver and their pull causes 
the truck to turn in the proper direction. The action of 
the front truck, therefore, is very similar to the action 
of the ordinary four-wheeled vehicle. 

The turning action of the rear truck is similar to this. 
Its two front wheels are controlled by an automatic steer- 
ing device which permits articulated steering. Tie rods 
to the front wheels of the rear truck are attached to a 
quadrant mounted flatly m the rear of and at the center 
of the axle. Control for this quadrant is provided by a 
telescoping rod attached to a point on the frame about 
three feet in front of the axle. In operation the rod is 
turned by the body and actuates the quadrant to which 
the tie rods are attached. 

The seating capacity of the coaches is 33 passengers. 
Of these, 24 are provided for by standard leather-uphol- 
stered cross seats and the remainder by a rotunda seat 
extending along the sides and around the rear end. 
Standing space for 37 passengers is provided. Lighting 
is furnished by open shade fixtures and ventilation is ob- 
tained by 12 standard railway type ventilators. 

The coach is equipped with a 120 hp. six-cylinder en- 
gine connected to a 40-kw. Westinghouse generator by 
means of a disc-type coupling and the two are mounted 
as a unit on a sub-frame. The generator with a continu- 
ous rating of 40-kw. at 1,200 r.p.m. is a specially designed 
machine provided with a field winding arranged for sup- 
plying a small amount of separate excitation to assure'a 
positive pick up and stable operation under all load condi- 
tions. 

No series field winding is provided on the generator. 
A resistance is inserted in the generator field to permit 
varying of the field strength. During normal operation 
the field resistance is at a minimum. 

This scheme provides a flexible overall reduction be- 
tween the engine and the wheels of the coach, making the 
speed of the engine practically independent of that of the 
coach, and, therefore, permitting the engine to be run at 
high speed with low coach speed. 

Upon the engine are mounted the electric starting mo- 
tor with Bendix drive; a 600-watt lighting generator 
working through a voltage and current regulator ; a 6-foot 
air compressor with unloader ; the magneto with automatic 
spark control; a carburetor with hot air control; an elec- 
tric fuel pump; a reservoir for the Duplex oiling system; 
dual aero type fans and the conventional water pump. 

At each end and on the underside of the sub-frame are 
the insulated shoes which provide a rubber suspension that 
cushions vibration and insulates against current leakages. 

The generator is capable of utilizing the full output of 
the engine and is able without overheating, to supply full 
power to the two traction motors. The motors are of the 
vehicle type and have a nominal rating of 28 hp. at 175 
volts. They are so constructed as to protect the commu- 
tator against dirt and water. 


The main controller and braking controller form the 
principal parts of the control appartus. The main con- 
troller has three operating positions, series and parallel, 
forward, and parallel reverse. The parallel operating 
position forward is the first position from the “off” as it 
is used more frequently than the series. 
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Attachment for Millivoltmeter Shunt 


In order to do away with the necessity for carrying a 
_large ammeter and a heavy pair of leads when taking cur- 
rent readings, a very simple change may be made in the 


Upper: Application of Shunt Showing How it Fits Into Clips 
When Main Fuse is Removed. Lower: Enlarged View of Shunt 
Showing Shape of Extension Pieces | 


ammeter shunt. The change consists of making two L- 
shaped pieces of flat copper and placing them under the 
binding screws at each.end of the shunt mounting. .These 
copper pieces are so fastened. that the spacing between 
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them corresponds to the blades of a 100-ampere fuse. In 
other words, when the fuse is removed, the shunt arrange- 
ment may be very po applied and current readings 
taken. 

The outstanding avant ‘of this device is that in 
place of the heavy ammeter and bulky leads, a very small 
millivoltmeter calibrated to read in amperes, and a pair of 
small leads may be used. The whole outfit is such that it 
can be carried in one’s pocket. The device was designed 


primarily to be used in checking up and setting car light-- 


ing equipment on the road, but of course, may be used in 
the place of any fuse, provided the current flowing comés 
within the capacity of the instrument. This shunt ar- 
rangement was designed by the electrical department of 
the Florida East Coast. 


Repair Stand for Edison Battery Trays 


A. car repairer’s horse with a few embellishments is used 
to good advantage as a repair stand for Edison battery 
trays in the Southern Pacific car lighting shops at Hous- 
ton, Texas. The horse proper is made of 3 in. by 1 in. 


The Battery Repair Stand Provides 
Men 


Working Facilities for Two 
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stock and is 37 in. high and 34 in. long over all. The 
legs of the horse are spread 31 in. apart at the bottom and 
are fastened together at the top with strap hinges. 

There are two cross members on each side of the horse 
also made of 3 in. by 1 in. material. The top of the lower 
cross piece is 19 in. above the ground or floor and the 
top of the upper one is 5 in. below the top of the horse. 
A shelf or rest is mounted on top of the two lower cross 
members. This shelf.is made of two pieces of %4 in. by 
6 in. material 33 in. long and two pieces of 114 in. by 2 in. 
material 28 in. long. Mounted between the two upper 
cross members of the horse is a box 7 in. wide, 6 in. deep 
and 28 in. long. The box is open at the top and is divided 
into five compartments. The largest compartment is 7 in. 
wide and 9 in. long and is used for tray buttons and tools. 
The other four compartments are smaller and are used 
respectively for 34-in. No. 10 screws, 114-in. No. 8 screws, 
1%4-in. No. 10 screws and 1%-in. No. 10 screws. 

When a tray is to be repaired or when the cans are to be 
taken out of the tray, the tray is placed on the stand as 
shown in the illustration. In this position it is easy to take 
out and to drive screws and the assembly work is accord- 
ingly made easier as it consists essentially of driving 
screws. 


Combination Oil and Grease Can for Car 
Lighting Electricians 


A combination oil and grease can shown in the illus- 
tration has been devised by J. F. Duke, car lighting elec- 
trician on the Chesapeake & Ohio, at Clifton Forge, Va. 
The can is used: particularly by car lighting electricians, 
although it will be found useful by anyone using oil and 
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Sketch Showing Construction of Can 


grease around railroad yards. The band around the can 
prevents all dust and grit from getting into the grease. 

The can will hold enough grease and oil for two bear- 
ings and five or six suspension beam pin grease cups on 
body hung machines. 

In the case of a car lighting electrician, it acts as a re- 
minder when he goes to a machine with grease due in 
the bearing, and a dry suspension pin cup. Moreover, 
he does not have to walk anywhere to get oil and grease 
as he has it right at hand. 
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I’d Ruther Be a Vagabond 


I’d ruther be a vagabond, 
Who folks jist sort 0’ loved 
Than be a hard, high pressure guy 
Who allus pushed and shoved: 
I may not pile up very much 
Of earthly swag and pelf, 
But when I leave, | won’t deceive 
Or even kid myself. 


I’d ruther have the folks I know 
Believe the things I say 

Than grab a lot of useless dough 
In some deceitful way ; 

I’ve allus figgered Truth will climb 
And scale the highest walls, 

But the Boob that’s full, of lumpy bull 
Gets up so high—and falls. 


I’d ruther do without a lot 
Of things I’ve allus craved 

Than lift them from some simple soul 
Who'd allus slaved and saved ; 

I'd ruther live so I could look 
The world straight in the eye 

Than have to hide, behind my pride 
While certain folks went by. 


I'd ruther dumbly plod along 
And do my bit each day 

Than boldly flash across the sky— 
Burn out and fade away; 

I’ve allus felt the world still needs 
The steddy faithful hoss 

Who pulls his load, without the goad 
And works without a boss. 


So let me be a vagabond— 
Think anything you may; 
You couldn’t change me anyhow 
3ecause I’m built that way; 
And when you feel your world is wrong— 
Your pathway full of weeds 
Just do your stuff, you'll get enough 
For all your worldly needs, 


Static 
I fain would get wise to what you’ve got, 
This I would know—what is a watt? 
Assume I’ve a watt! Where is it from? 
And what relation’s a watt to an ohm? 
Another question that gives me a cramp, 
Is how to tell an ohm from an amp! 
And, furthermore, this gives me a jolt! 
How does one tell an amp from a volt? 


In a dynamo what constitutes a rotor 

Why does a generator look so much like a motor ? 
Of brush boxes, pole changers and terminal blocks: 
I'll have to admit I’m as dumb as an ox. 

A, Cola Csonaen ek, 

All are the same to the likes 0’ me. 

Synchronous converter, or rheostat, 

Plus switches and fuses, give me all that! 


J. B. Searles. 
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Portable Volt-Ammeters 


The General Electric Company has specially designed 
its type DS-2 portable volt-ammeters to meet the demands 
for a compact and accurate 
direct current instrument that 
is suitable for general testing 
purposes. The instrument 
can be carried in a coat 
pocket, and has all exposed 
parts protected by a hinged 
cover. The case is of bake- 
lite, molded to ‘resemble 
leather. 

Six scales are incorporated 
in each of the meters, three 
for voltages and three for 
current. One of each reads 
direct, and the other in mul- 
tiples of 10 or 2. The scale 
length is about three inches, 
normally marked in 75 divi- 
sions. The change from 
scale to scale and from volt- 
meter to ammeter is made by 
a rotating switch between the 
binding posts. 


DS-2 Volt-Ammeter 


Voltages up to 150 and currents up to 30 amperes can 


be measured. 


Turbo-Generator Designed for Train 
Control Application 


The requirements of modern train control have created 
a number of new conditions to be met by turbo-generator 
design. For the combined service of locomotive head- 
lighting and power supply to the train control apparatus 
new standards of performance are required. In the 
operation of train control systems, either of the con- 
tinuous or intermittent types, the important feature of a 
smooth wave and unvarying direct current supply for the 
filament, dynamotor and inductor circuits should receive 
primary consideration. Alternating current in these cir- 
cuits may introduce a potential failure of the train control. 
The existence of an a.c. supply in the amplifier circuit 
may introduce an overload or parasitic loading of the 
vacuum tubes with a probable failure of the train control. 
A two or four-pole generator with a ring wound or lap 
wound armature contributes to the undesirable possibilities 
due to the inherent characteristics of these types. 

With the belief that no adaptation of a standard head- 
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lighting generator would be satisfactory for train control 
service, the Pyle-National Company designed a special 
unit for this service. The Type E-3 turbo-generator was 
the first machine on the market which was built specifical- 
ly to meet train control requirements. It was designed 
to give a smooth, flat voltage wave form, and to retain its 
special characteristics throughout its entire service life. 
These machines, of which there is a number now in opera- 
tion, have given satisfactory service. 

Based upon operating experience with the Type E-3 
unit, and in response to a definite demand for a smaller 
machine, the Pyle-National Company has designed the 
new Type MO-6 turbo-generator for combined head- 
lighting and train control service. This machine weighs 
185 Ibs., and because of its size, the new design of the 
unit is said to be easier to handle and to maintain than 


Side View of Type MO-6 Turbo-Generator Designed for Train 
Control Application 


other machines. The Type MO-6 retains all the dis- 
tinctive features of the Type E-3 turbo-generator in a 
slightly smaller machine. It provides ample capacity for 
locomotive lighting and, in addition, ample capacity for 
all the requirements of either the continuous or inter- 
mittent types of train control. 

Simplicity in design has been given particular atten- 
tion in the production of the Type MO-6 unit. As ex- 
ample, the ball-bearings in each end are duplicates, thus 
requiring but one type of repair stock, and the entire 
bearing mounting has been made unusually accessible. 
The brush ring is a bakelite with lugs for locating its 
position in the yoke. The brushes and rigging can be 
removed as a unit, and replaced quickly and easily without 
any possibility of altering the brush position. The new 
machine has few parts which simplifies maintenance 
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operations and reduces the number of parts required for 
repair stock. The turbine end of the Type MO-6 is 
similar to that of the Pyle-National Type M. turbo- 
generators of larger capacities. The governor is of the 
same design (mounted as a unit) as that used in the Type- 
M machines for train lighting service. The water rate of 
the Type MO-6 turbine is claimed to be very low. 

This MO-6 generator is a four-pole machine with an 
improved type of field coils. The armature is wave form 
wound and four brushes are provided, although two would 
suffice. This extra set of brushes is provided to insure 


End View of Pyle-National Small Turbo-Generator Unit 


perfect commutation. Either one or two of these brushes 
can be lifted without causing any change in the operating 
characteristics of the unit. Since the machine has four 
poles with a wave form wound armature, and operates at 
3,400 r.p.m., alternating current is said to be definitely 
excluded. 


Grease-Tube Method of Motor Lubrication 


Another improvement that further simplifies ball bear- 
ing motor lubrication has been instigated by Fairbanks, 
Morse & Co., Chicago. It consists of furnishing the proper 
greases in collapsible tubes, each containing just enough 
grease for a motor’s annual requirements. After flush- 


ing out the old grease with kerosene the new FMCO 


grease is squeezed from the grease tube directly into the 
bearing. The directions show just how much to put into 
each bearing for the best results. Four sizes of tubes are 
available for corresponding sizes of bearings. 


There are many advantages in this tube method of 
greasing. The kind of grease best adapted for ball- 
bearing is used. It is of the proper adhesiveness to cling 
to the balls; it maintains its consistency through all nor- 
mal temperatures without being too stiff when starting 
in the cold, or melting and flowing out of the bearing 
when running at full load. It is free from gritty or cor- 
Trosive constituents. No dirt or other deleterious matter 
is introduced into the bearing. The likelihood of using a 
stick or other random object of questionable cleanliness of 


RAILWAY ELECTRICAL 


ENGINEER 195 


taking grease from an open can to the bearing is entirely 
eliminated. The cap of the housing is not removed, only 
the plug. No grease is wasted or smeared outside of the 


housing and no wiping is needed. Just the right amount 
of grease required for the most perfect lubrication is used 
in each bearing. 

The manufacturer states that it must not be assumed, 
because the grease is furnished in tubes, that this is an 


Lubricating a Motor by the Grease Tube Method 


expensive method and that the slight cost of the tubes is 
usually offset by the elimination of waste in the use of 
grease. This refined method of greasing thus secures 
both economy and convenience in lubrication and main- 
tains the efficiency of the bearing at a maximum. 


Shipping and Installing Crate for Glass Jar 
Storage Batteries 


The group installation of glass jar storage battery cells 
in connection with the now widely used A. C. floating 
battery system of railway signal power supply is facili- 
tated by the use of installation crates or trays. Such 
crates present the advantage that the several cells com- 
prising the battery installation are handled as a single 
tray unit. The crate prevents the possible shifting or 
moving of the cells as the result of vibration caused by 
passing trains, while at the same time the slatted con- 
struction of the tray sides leaves the cells exposed for 
inspection. 

Heretofore, installation crates have either been pur- 
chased from the storage battery manufacturers or built 
locally. In either case, their cost, while not great, has 
nevertheless been an appreciable item in the complete cost 
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of the battery installation. In view of the very large 
number of battery installations now being made, it is in- 
teresting to note the development by The Electric Storage 
Battery Company of a novel double purpose crate for 
sealed glass jar cells which serves both as a shipping crate 
and an installation crate. 

Referring to the illustration, the crate is shown as 


Battery in Complete Combination Crate Ready for Shipping 


packed for shipment. By removing a few wood screws 
the unpainted parts are readily removed leaving a prac- 
tical and serviceable installation crate with the cells in 
place in its compartments. 

For shipping purposes, the individual cells are nested 
on strips of heavy felt. In making the installation these 


IIlustrated with Shipping Parts of Crate Removed 


Battery As 


may be left in place or may be readily pulled out to expose 
the cell for operating inspection. A few moments, there- 
fore, suffices to transform the unit as packed for ship- 
ment into an installation unit ready for placing in the 
battery receptacle. 

The double purpose crate is adapted for all types and 
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sizes of Exide sealed glass jar cells commonly used in 
A. C. floating service. Inasmuch as no additional charge 
will be made for the double purpose crate as compared 
with ordinary packing a very considerable saving will 
result to railroads using these crates. 


Oil-Immersed Automatic Starter for 
Synchronous Motors 


A completely self-contained, oil-immersed automatic 
starter for 2,300-volt synchronous motors has been de- 
veloped by the Electric Controller & Manufacturing Com- 
pany, Cleveland, Ohio. This is built for across-the-line 
starting of slow speed motors and for reduced voltage 
starting of the higher speed motors. The illustration 
shows a reduced voltage starter. The full voltage equip- 
ment for starting slow speed motors is of similar appear- 
ance except that the height is reduced. In each case the 
operator simply pushes a button to start the motor and 
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An Oil-Immersed, Reduced Voltage Starter for a 2300-Volt 
Synchronous Motor 


as the motor approaches synchronous speed, the field exci- 
tation is automatically applied. — 

The reduced voltage starter consists of a welded boiler- 
plate tank which contains an automatic double-throw 
switching mechanism, a power transformer for providing 
starting voltage, potential transformers for providing 220 
volts for the master switch operating current and the cur- 
rent limit transition relay, which connects the motor to 
full voltage when it has been accelerated to approximately 
85 per cent of synchronous speed. On the outside of the 
tank there is a dustproof steel cabinet which encloses a 
held switching mechanism, field discharge resister, timing 
relay and direct current field ammeter. This cabinet may 
also contain an automatic starter for operating a mag- 
netic clutch. The full voltage starter is of similar con- 
struction except that the starting auto-transformers are 
omitted. 


b ay 
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The synchronous motor is a very desirable motor to use 
in shops where there are many induction motors in service 
as it can be used to improve power factor. It can be ap- 
plied to such drives as air compressors and similar loads 
with the result that it will correct disturbances on the 
power line, saving considerable money for the power con- 
sumer and simplifying problems for the power company. 


750°-Watt Turbo-Generator for Train 
Control 


For train control service the turbo-generator must have 
characteristics not called for by the generator used only 
for locomotive lighting. Freedom from detrimental volt- 
age ripple and stray currents and uniform and constant 
voltage are essential. In the Sunbeam turbo-generator 
type RE-3G these features are safeguarded by the elec- 
trical characteristics of the generator and the governor. 

Detrimental voltage ripple and stray currents are elimi- 
nated by a wave wound armature with the armature slots 
at an angle to the pole faces, a commutator having double 
the usual number of segments and wide brushes. Good 
commutation is assured by box type spring held brush 
holders and a ball bearing at the commutator end of the 
shaft which eliminates commutator wobble. 

The constant speed governor is designed to maintain 
constant voltage throughout the entire range of loads and 
steam pressure changes. 

The Sunbeam type RE-3G train control generator is 
designed for both continuous and intermittent train con- 
trol service. It is a two-pole 750-watt capacity 32-volt 
generator driven by a two-stage radial impulse turbine. 
To safeguard its performance all parts are enclosed in a 


Phantom View of Generator Showing Type of Construction 


water tight, dust proof case. The terminal box is in- 
tegral with the main frame and tapped for rigid conduit. 

As before stated special attention has been given to 
‘produce uniform voltage and freedom from dea rental 
voltage ripple and stray currents. This freedom from 
stray current has been so highly developed that the read- 
ing of an output meter is zero and the voltage ripple as 
shown by oscillograph records is negligible. 

The Sunbeam governor is rugged and has unusually 
heavy weights. It is balanced to respond to very small 
variations in speed and maintains practically constant volt- 
age at all times. Actual service has shown that it will 
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maintain speed and voltage settings over a long period of 
time. 

The Sunbeam governor operates in the atmosphere 
where it can be effectively lubricated. Lubrication is posi- 
tive which effectively prevents wear. This maintains the 
original valve travel setting over long periods and reduces 
frequency of adjustment. 

The steam valve controlled by the governor is of the 
balanced piston type. It works in a renewable cage in the 
generator frame. Steam pressure opens it and the gov- 
ernor tends to close it, thus controlling the steam to the 
turbine. In event of failure of the governor mechanism 
steam pressure moves the valve to cut off position stop- 


Sunbeam 750-Watt, Type RE-3G Generator 


ping the flow of steam to the turbine and preventing 
excessive speed. 

All parts of the generator are enclosed in a water and 
dust tight case, but are also readily accessible for inspec- 
tion or repairs. Simply raising a hinged cover exposes 
the commutator end, opening a hinged cover at the turbine 
end exposes and gives easy access to the governor mech- 
anism. 

Adjustment or replacement of a part is a matter of but 
a very few minutes and all parts are interchangeable, no 
fitting being required. 

Lubrication is simple, the shaft turns on ball bearings 
and a ball bearing takes the governor thrust. These ball 
bearings which work in an oil bath are the only parts that 
need lubrication. The oil wells cannot be overfilled and 
are designed to insure perfect lubrication without allowing 
oil ov erflowing and saturating the windings 


Locomotive Wiring Fittings 


Three new devices including a headlight switch, a switch 
fitting and a drop cord fitting are now being offered by 
Central States General Electric Company, Chicago, Il. 
These fittings have been designed to meet the exacting 
demands imposed upon headlight equipment by the intro- 
duction of train control. 

The Ralco CO552A locomotive headlight switch is 
totally enclosed, dust proof, waterproof, and compact. 
This new construction eliminates the possibility of 
erounds, and the compactness feature is appreciated when 
wiring is being installed in the present day modern cab, 
which is crowded for room with all of its modern equip- 
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ment. This device is also equipped with a special switch 
to control the engineer’s reading lamp, eliminating the use 
of a key socket in this fitting. 

The Ralco 5092C switch fitting is also totally enclosed, 
dust proof and waterproof. It was designed to replace 
toggle and other similar switches in use on locomotives. 
Its rugged construction with all parts renewable, warrants 
its use in this heavy duty service. 

Fittings used where drop cord connections are made to 
a locomotive wiring system should be so constructed that 
they can be easily disconnected. The current carrying 


Locomotive Headlight Switch 


Drop Cord Fitting Enclosed Switch Fitting 
parts should not be depended upon to carry mechanical 
strain. 

The disconnecting feature must be positive and so con- 
structed that it will not fall apart or disconnect circuit 
when subjected to any amount of vibration and strain. 

The above requirements are incorporated in the Ralco 
drop cord fitting 507U type. As this unit can be applied 
to any 507-508 or 523 type fitting, shown on pages 143 to 
147 inclusive of its catalog 45-C, without disturbing the 
conduit system; the suffix U has been added to the type 
number to facilitate ordering. 


14-inch Glass Reflector Headlight in Rust 
Proof Steel Case 


A glass reflector headlight in a rust-proof case is now 
being made by the Sunbeam Electric Manufacturing, 
Evansville, Ind., which is designed to meet the three es- 
sentials of a locomotive headlight, namely, adequate il- 
lumination, long life and minimum maintenance. With 
a standard 250-watt lamp, the manufacturer states, the 
headlight produces over 600,000 beam candle power. 

The Headlights are made in three types. Type 4414, 
has the side number plates parallel to the center line of 
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Type 4414-A, has a side hand hole but 
no number plates. Type 4414-B, has the side number 
plates on a 30 degree angle. In all other details the head- 
lights of this type, known as the 4400 series, are identical. 
All types are made with visor if desired. 

Rest-proof steel, 16 gage is used for the case and 
back. Claim is made for the case that it shows no cor- 
rosion when exposed, unpainted, to atmospheric condi- 
tions in the roundhouse or on the road and that it has 50 
per cent greater strength than ordinary steel. Thus in 
addition to providing protection against atmospheric cor- 
rosion it also provides that additional strength to resist 
rough handling and abuse. 

All joints in the headlight case are welded. The back 
is flanged and welded to the case. The legs are made of 
3g-inch by 2-inch wrought iron. 

The reflector is made of amber tinted glass ground to 
a parabolic curve on front and back. It is 14 inches in 


the locomotive. 


Sunbeam Rust-Proof Headlight, Type 4414-B With Number Door 
Open Exposing Focusing Device and Terminals 


diameter and has a focal length of 3% inches. A chemical 
deposit of pure silver is made on the back of the reflector 
which in turn is protected by a copper electroplate and 
several coats of special paint. The reflector is then mount- 
ed in a felt lined, rust-proof steel back pressed to the 
same shape as the reflector. This metal back securely 
holds the reflector, prevents breakage and protects the 
silvering against damage while the lamp is being inspected 
or focused. The reflector retaining ring is also made 
of rust-proof steel. A clear crystal glass reflector can be 
furnished if desired. 

The front door is a heavy casting. It provides a rigid 
bearing for the front glass and a tight joint against the 
case. Between the case and the front door heavy jute 
packing insures a weather tight seal. 

To maintain this seal indefinitely a malleable iron front 
door latch is used with adjustment to compensate for 
packing shrinkage. This is accomplished by means of an 
eccentric latch pin bushing having sufficient adjustment 
to insure a tight joint at all times. 
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The front door hinge pins are made of 14-inch brass and 
secured to the case. This permits lifting the door from 
the case without removing the pins. Heavy glass is used 
in the front door with packing between the glass and the 
door. : 

The side number frame and door are cast metal. They 
are applied either parallel to the case or in the Type “B” 
at a 30 degree angle to the case. This door is hinged 
at the top and arranged so that the entire extension swings 
up making the terminals easily accessible. Jute packing 
between the side door and frame and cork packing be- 
tween the door and glass insures a weather tight joint. 
The side number door latch consists of a heavy brass 
bolt with an iron wing nut. 

Universal movement is provided by the focusing device, 
pattern 10, regularly furnished with this headlight. Lateral 
and vertical adjustment is easily made and is maintained 
by wing nuts. All parts are made of heavy brass. 

If desired, the Sunbeam focusing device, pattern 14, 
can be furnished. This device is similar to pattern 10 but 
adjustment is controlled by knurled screws, and locked 
by wing nuts. 

The number lamp socket is mounted in top of the case 
and so located as to adequately illuminate the number 
plates. It is easily accessible through the side door. 

For mounting the two terminal screws a plate is fas- 
tened under the side door frame. This plate and terminals 
are easily accessible through the side door. 


Mercury-Arc Power Rectifiers 


Large mercury-arec power rectifiers are now available 
for the same class of service in which motor-generator sets 
or rotary converters are employed The basic principle 
is identical with the fa- 
miliar mercury-are glass 
enclosed rectifier used in 
rectifying a.c. at house 


lighting voltages ~- for 
charging storage  bat- 
teries. 


These units for cur- 
rent conversion in all 
capacities and voltages 
now standard for rotary 
converters and motor 
generators are now being 
offered by the American 
Brown Boveri Electric 
Corporation of Camden, 
N. J. They may be se- 
cured with capacities up 
up to 3000 kw. at 4000 volts dc. There are now in suc- 
cessful operation, rectifiers of this type having a total 
capacity of 350,000 kw. 

Advantages in both maintenance economy and power 
efficiency are afforded. A high efficiency curve which 
maintains its high efficiency even at low load factors char- 
acterizes these devices. Absence of rotating parts elimi- 
nates the inherent drawbacks of machinery possessing such 
parts and creates a quick adaptability to sharply varying 
loads only feasible in the absence of rotational inertia. 
Rectifiers may be used in parallel with other types of con- 
version equipment with the advantage of requiring no 
synchronizing. 


Large Type of Mercury-Arc Power 
Rectifier 
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Rectifier installations require very little attention and 
maintenance and in the fifteen years during which the 
number of such installations has steadily grown, no indi- 
cation has developed that would point to anything but an 
indeterminately long life for them. 

A further favorable point is found in the absence of 
hum and vibration which has come to stigmatize 
the sub-station as an undesirable member of residential 
sections. 

The starting and stopping operations may be controlled 
automatically by any of the following means—by function 
of the load, by clock, by remote control or by combination 
of the above conditions. Rectifier substations are fully 
protected against overloads and short circuits by time- 
reset relays. 

All of the above characteristics tend to especially rec- 
ommend the rectifier for railway service where the exact- 
ing demands of load extremes are thus ably and eff- 
ciently. met. 


Floodlight With Chromium Reflector 


A chromium plated reflecting surface, light weight and 
an air-tight construction are the characteristics of a new 
cast aluminum floodlight manufactured by the Westing- 
house Electric and 
Manufacturing Com- 
pany, East Pittsburgh, 
Pa., for railroad yard 
and roundhouse use. 

‘Th 1s" reflector sis 
claimed to be an im- 
portant advancement 
in lighting equipment 
as the chromium 
plated surface length- 
ens the life of the 
reflector, and is eco- 
nomical because it re- 
duces the necessity of 
delicate care required 
with some other types 
of reflecting surfaces. 
The chromium plated 
surface has high re- 
flecting properties and 
at the same time it is 
of a tool steel hard- 
ness, and is very diffi- 
cut to scratch with a 
pin or knife. The re- 
flector will not tarnish 
or break and is not subject to corrosion from either sul- 
phur or water vapor fumes. With this reflector it is said 
to be possible to wipe off dust with a gritty waste and 
still do no damage to the reflector. The highly polished 
surface presents a very pleasing appearance, and will 
not lose any of its polish even when scoured, according to 
the manufacturer. 

Another feature of this floodlight is the light weight 
that is obtained without losing the qualities of rugged 
and sturdy construction. This floodlight is practically 
airtight and weatherproof thus preventing all moisture 
and dirt from entering. 


Unit Has 


Airtight Cast Aluminum 
Case and Chromium Plated Reflector 
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The Interstate Commerce Commission has post- 
poned until November 1 the effective date of its second 
train control order, as it affects the Baltimore & Ohio. 


The Interstate Commerce Commission has post- 
poned until December 31 the effective date of its second 
automatic train control order as it affects the Atlantic 
Coast Line. 


The Interstate Commerce Commission has denied 
a petition filed by the Kansas City Southern for relief from 
compliance with its order of June 13, 1922, requiring the 
installation of automatic train control. 


The National Carbon Company, Inc., has announced 
that it has recently taken over the plant, inventory and 
goodwill of the Corliss Carbon Company of Bradford, Pa. 
The Corliss goods will continue to be made in the factory 
at Bradford as heretofore. 


The airplane mail and express service of the Na- 
tional Air Transport, Inc., between Chicago and Dallas, 
Tex., was inaugurated on May 8. Planes leave Chicago 
early each morning except Sunday, arriving at Dallas ap- 
proximately 12 hours later, a similar schedule being main- 
tained northbound. 


The Chesapeake & Ohio has ordered from the Union 
Switch & Signal Company, material for the Union inter- 
mittent inductive automatic train stop to be installed be- 
tween Orange, Va., and Clifton Forge, 126 miles, single 
track. There will be 192 wayside inductors, and 60 loco- 
motives will be equipped. Union color-light automatic 
visual signals are also being installed on this section. 


Norfolk & Western has decided that on its second 
installation of automatic train stops—Roanoke, Va., to 
Shenandoah, 132 miles, it will have continuous speed con- 
trol instead of the “train stop,” as heretofore announced, 
and has directed the Union Switch & Signal Company to 
make the necessary changes. The introduction of auto- 
matic train control on this section involves the placing of 
apparatus on 50 locomotives. , 


The Chicago & Eastern Illinois has placed an order 
with the Miller Train Control Corporation for complete 
engine equipments for 37 additional engines which run 
over the territory between Danville, Ill., and Clinton, Ind. 
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This: section is the road’s second division under the Inter- 
state Commerce Commission's train control order. This. 
installation is of the Miller ramp type system, the same 
which is in use on the Chicago division. 


James J. Moore, a helper on an electric locomotive 
of the Long Island Railroad who turned a switch under 
a passenger train at Long Island City, N. Y., on July 30, 
1924, was sentenced in the Queens County Court on May 
5, to 60 days’ imprisonment in the workhouse. One 
passenger was killed in the derailment that resulted from 
the turning of the switch under the train. Moore, and 
also the signalman in the tower, who had unlocked the 
switch, were held in bail of $25,000 each. The signalman: 
is still awaiting trial. 


For railroad men attending the convention of the 
mechanical division of the American Railway Association 
at Atlantic City, N. J., June 9 to 16, arrangements have 
been made for the issuance of trip passes good from June 
1 to June 30 inclusive, application to be made by each indi- 
vidual to the pass bureau of those roads with which his. 
own road normally exchanges requests for free transpor- 
tation. This arrangement is intended to supplant the 
former practice under which the Pennsylvania, the Read- 
ing and the Central of New Jersey issued short term 
passes good over the entire system. 


Electrification Progress in Italy 


The newly electrified railway between Sestri Levante,. 
Italy, and Spezia has been opened. Its length is 27 miles. 
The line from Modane, on the French frontier, to Sestr? 
Levante, a distance of 225 miles, is now completely electri- 
fied. Within a few months electric operation will be ex- 
tended to Leghorn by the conversion of another section 
58 miles long. At present the total length of electrified 
line in Italy is 552 miles. 


B. & O. May Operate Buses in New York 


The Baltimore & Ohio, it is reported, will operate buses 
between the midtown section of New York and the Jersey 
City terminal of the Central of New Jersey which will be 
the road’s New York terminus after it-abandons the use 
of the Pennsylvania station on September 1. This plan, 
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together with other changes which will be made in connec- 
tion with the new terminal arrangements, the company 
characterizes as embryonic. 


New York State Grade Crossings 


The appropriation bills for the elimination of highway 
grade crossings passed recently by the legislature of New 
York, were signed by the governor on May 6; for cross- 
ings within the limits of New York City, $50,000,000, and 
for those in other parts of the state, $20,000,000. 


New York Electrification Law Relaxed 


The governor of New York on May 18 approved the 
law passed by the recent legislature authorizing the Pub- 
Service Commission, after public hearing, to 
extend the time within which railroads must cease the 
operation of steam locomotives in New York City. This 
law becomes a part of Section 53a of the Public Service 
Commission law, and allows an extension of not more 
than five years from January 1, 1926. In compliance 
with the law the use of electric or oil burning locomotives 
has already been introduced in New York City to a con- 
siderable extent, but the New York Central, especially on 
its heavy freight line from Spuyten Duyvil, southward to 
Sixtieth street, has not been able to complete electrifica- 
tion, the elimination of numerous grade crossings being 
involved in the problem and some time since secured a 
temporary injunction in the Federal Court forbidding 
enforcement of the penalties prescribed by the statute, 
which otherwise could have been imposed on January 1. 


Westinghouse Electric & Manufacturing Company 


The annual report of the Westinghouse Electric & 
Manufacturing Company and its proprietary companies 
for the fiscal year ended March 31, 1926, shows net in- 
come available for dividends of $14,122,001 as compared 


with $15,324,364 in 1925. The income statement fol- 
lows: 
Year ended March 31 

Gross earnings 1926 1925 
oases, “ROTEL ECE es EE an $166,006,800 $157,880,292 
rsh (ENE GOSIGS Apt) Ole i A kOe a 151,711,939 144,242,065 
SMepEIMAMIIfAGCtUTINe Profits... snc ca sec cee sees 14,294,862 13,638,227 
PP TMCTICO IGE Fe tis ck tore aye ea) cere siold wtaueels 8 ane 2,295,363 4,203,179 
Gross income from all sources............--0- 16,590,225 17,841,406 
ESER OT DOTWUSH. eis’ oy. ove cies < deve bese ence ec 2,468,224 2,517,042 
Net income available for dividends and other 

MARRS orate eatrcifa) elle (aia ick 4Gs Se ger'a)9 vw 0) elie) ode id's $14,122,001 $15,324,364 


N. Y. C. Train Control Case 


~The New York Central has been given a clean bill of 
health by the Interstate Commerce Commission on the 
complaint filed by the Sprague Safety Control & Signal 
Corporation, which the commission has dismissed as hav- 
ing no basis under the provision of its train control orders 
or other provisions of the law cited. The report by Divi- 
sion 1 recently holds that section 3 of the interstate com- 
merce act does not apply to the making of contracts for 
the purchase of equipment; that the matter of train con- 
trol devices is controlled by section 26 and not by the 
Car service provisions of section 1; that the complaint 
that specifications are being violated by failure to include 
speed control and in the employment of a forestalling de- 
vice in the General Railway Signal Company device being 
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installed have no basis. Objections to general device 
made by Sprague were found not to have been demon- 
strated on the record and provisions of the Clayton law 
were found not to have been violated. 


American Electric Railway Association 
Convention in Cleveland 


to Hold 


The annual convention of the American Electric Rail- 
way Association will be held in Cleveland, October 4 to 
8 inclusive. This is a change from the usual procedure, 
as the place of meeting has heretofore been in’ Atlantic 
City. The change will affect exhibitors in that they will 
have to seek new space for their exhibits. The exhibit 
committee of the association sent out on June 1 diagrams 
showing the booth layout together with application blanks 
for space. 


Personals 


A. E. Pratt has been appointed to take charge of the 
railway sales of Duco and other finishing materials of 
E. I. DuPont de Nemours & Co., with headquarters at 


Parlin) co uN re 
Pratt was born at 
West Scarborough, 


Me., on December 11, 
1887, and was edu- 
cated at Mount Union 
College. and Western 
Reserve University. 
After leaving college 
he spent two years in 
the maintenance of 
way department and 
signal construction on 
the western lines of 
the’ Eriey In, October, 
EDO9: MHECn Weiss nancy 
pointed supervisor of 
signals of the Butfalo 
Creek, at Buffalo, 
Ne-Yo Invfantiary ei losche returned: toy the. Krietand 
served as general signal foreman of construction while 
automatic signals were being installed on four divisions. 
In November, 1916, he was appointed signal supervisor 
of the Buffalo division of the Erie and in April, 1917, was 
transferred to the Kent division, with headquarters at 
Marion, Ohio. On March 1, 1918, he resigned to go as 
sales engineer in the railroad department of the National 
Carbon Company. Early in 1922 Mr. Pratt was pro- 
moted to assistant manager and in January, 1923, was 
appointed manager of railway sales of the National Car- 
bon Company, Inc., and the Prest-O-Lite Company, Inc., 
which position he held at the time of his recent appoint- 
ment. 


AwEt Pratt 


A. J. Eaves has been appointed as public address 
and carrier current sales manager for the Graybar Electric 
Company. Mr. Eaves brings to his new position benefit 
of over 20 years’ experience in telegraph and telephone 
industries. He was born at Bamberg, S. C., and attended 
the College of Charleston. Upon the completion of his 
studies, he entered the employ of the Postal Telegraph 
and Cable Company, where he remained for ten years. 
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re 
In 1917, Mr. Eaves entered the employ of the Western 
Electric Company in New York, where he was connected 
with the engineering department until the spring of 1925, 
when he was transferred to the supply department as car- 
rier current sales engineer. He has remained in this posi- 
tion until his present appointment. 


Redmond F. Kernan has resigned as an officer and 
director of the Regan Safety Devices Company, Inc., New 
York, and Joseph Beaumont, vice-president and sales man- 
ager, has been elected director to fill the unexpired term. 


W. H. Haile has been appointed manager of the 
railway sales division of the National Carbon Company, 
Incorporated, and Prest-O-Lite Company, Incorporated, 
with headquarters at 
Cleveland, Ohio. Mr. 
Haile was born at Ga- 
lena, Illinois, March 
8, 1892, and was edu- 
cated in the Evanston, 
Illinois, public schools, 
high school and the 
University of Illinois. 
After several years in 
mercantile lines and 
after Army service 
during the war, he 
entered the employ of 
the Union Carbide and 
Carbon Corporation, 
the holding company 
of the National Car- 
bon and Prest-O-Lite 
Companies, as salesman for the Union Carbide Sales 
Company, Chicago. A year ago, after holding the posi- 
tion of district sales manager of that company, he was 
appointed district manager of the Pittsburgh office of the 
National Carbon Company. He goes from that position 
to take charge of the railway sales division of that com- 
pany and the Prest-O-Lite Company. 


W. H. Haile 


Trade Publications 


Allen Bradley Company, Milwaukee, Wis., has recently 
issued a large number of new bulletins and price sheets to 
be added to the Allen-Bradley catalogue to bring it up to 
date. 


General Electric Company, Schenectady, N. Y., has re- 
cently issued a single page folder describing and illustrat- 
ing type MF 2 synchronous timer used for accurate time 
indications of the operation of relays and other devices. 


Flexible Fixture Hangers is the title of two illustrated 
folders recently issued by the Crouse-Hinds Company, 
Syracuse, N. Y. A number of- methods are shown for 
supporting these fixtures from various types of Condulets 
manufactured by the company. 


Pennsylvania Pump & Compressor Company, Easton, 
Pa., has recently issued two illustrated bulletins No. 127 
and 207, respectively. The former describes direct con- 
nected, synchronous motor, air compressors, and the lat- 
ter is devoted to a multi-stage, centrifugal pump of the 
single suction opposed impeller type. 


A twenty-four page publication has just been issued by 
the Westinghouse Electric and Manufacturing Company, 
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describing static condensers for power factor correction. 
One part is devoted to a discussion of power factor, its 
correction and the selection of corrective equipment; an- 
other part describes LD static condensers; the third part 
is devoted to low-voltage static condensers, describing the 
construction assembly and application. 


The installation, operation and maintenance of switch- 
boards is covered in a new 120-page booklet, paper bound, 
issued by the General Electric Company. This booklet, 
bearing the number 87000-E, is illustrated with photo- 
graphs, diagrams, tables, formulas, etc. It contains much 
varied information of value to those engaged in the con- 
struction, installation and maintenance or operation of 
switchboards. 


Detroit Underfeed Stokers of the single retort type are 
described in a new 32-page bulletin just issued by the De- 
troit Stoker Co., Detroit, Mich. Among other items of 
outstanding interest to combustion engineers, the bulletin 
contains a number of fuel bed cross sections showing con- 
ditions of the fire with respect to air distribution and move- 
ment toward the dumps. One section of the book is de- 
voted to the application of the stoker to both low and high 
set boilers. Another section shows how twin settings 
serve very large boilers. Copies of this bulletin, which is 
No. 1018, are available upon application to the company. 


Electrical Machinery Catechism—A publication of this 
name issued by Fairbanks-Morse & Co., Chicago, pre- 
sents, in a simple and understandable manner, the funda- 
mental principles of electricity, magnetism and electrical 
measurements and the important theoretical and practical 
features of the more common types of a.c. and d.c. mo- 
tors, generators and control equipment. The material is 
arranged in question and answer form and is intended 
primarily for those who are not familiar with electrical 
terminology. The text matter is illustrated by many 
drawings and circuits as well as by a number of examples 
of Fairbanks-Morse machinery. While in some cases the 
details of Fairbanks-Morse machines are discussed, more ~ 
complete descriptions are available in other bulletins pub- 
lished by this company. 


“The Story of Steel Taped Parkway Cable,’ is the 
title of an attractive bulletin of 24 pages recently pub- 
lished by the Okonite Company, and Okonite-Callender 
Cable Company, Inc., of Passaic and Paterson, New 
Jersey. Steel taped cable, sometimes called parkway cable, 
in its most common form, is, in reality, the nearest ap- 
proach possible to a lead covered cable drawn into a con- 
duit, according to the bulletin which illustrates the 
construction of parkway cable in detail. Among the many 
applications of steel taped cable listed in the bulletin are: 
Ornamental street lighting; police and fire alarm systems, 
and railway signal and lighting circuits. In connection 
with its railway application, a few suggestions of the 
many ways in which parkway cables can be employed 
economically as a substitute for conduit and lead covered 
cables, are contained in the bulletin. A specification for 
rubber insulated steel taped cable is given, together with 
tables of a few sizes of conductors, suitably insulated for 
voltages up to 7,000 volts, and the manufacturer states 
quotations can be given on any size or number of con- 
ductors and signal installations not shown. The Okonite 
Company will gladly supply copies .of this booklet to 
readers upon request. 
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The semi-annual convention of the Association of Rail- 
way Electrical Engineers which was held in Atlantic 
City on June 14, was marked by the 
absence of two of the association’s 
most important members. The presi- 
dent, E. Wannamaker, although in 
Atlantic City was unable to leave his 
room at the hotel on account of painful eye trouble and 
the secretary, Joseph A. Andreucetti, was prevented by 
illness from leaving his home. 

Owing to the fact that there were only five progress 
reports to ‘be presented, the meeting was somewhat 
shorter than usual and there was comparatively little dis- 
cussion in connection with the reports. 

There is every reason to believe, however, that if Mr. 
Wannamaker or Mr. Andreucetti had been present, a 
number of matters would have been discussed aside from 
the purely technical phases of the committee reports, and 
it is well known that more progressive and constructive 
work is being accomplished at the present time than has 
been for some years past. In a very short time the 
manual of the association will be issued which will con- 
tain much valuable data. At the annual convention in 
October, there is little doubt but that a number of ex- 
cellent reports will be presented that will be of real use 
to the railway electrical engineers and that the progress 
shown in the completion of work during the year will 
be most gratifying. 


June 
Convention 


Every electrical man knows that the use of electrical 
energy and electrical equipment represents a saving which 
amounts to thousands of dollars. Un- 


The fortunately everyone else is not so 
Gospel of well informed and there is no doubt 
Education but that it is for this reason that the 


advocates of electric current and ap- 

pliances are obliged to fight continually for the extension 
of these facilities. 

The railroads seem to be much slower than the in- 
dustries in grasping the importance of electrical equip- 
ment and it is often against the most strenuous opposi- 
tion that certain electrical devices are installed. Of 
course this condition will not persist indefinitely, as the 
advantages of electric power are far too great to remain 
unrecognized. In the meantime, however, economic 
losses are steadily piling up and for this reason it is of 
utmost importance to speed the day when the electrifica- 
tion of railroad shops and other facilities has become 
accepted as common practice. 

The principal factor which will bring about this de- 
sirable condition is education—the education of those 
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who should know that electrical equipment saves money 
but who are still asleep to the fact. 

The man who is thoroughly familiar with this fact is 
the electrical engineer and he is the man who must by 
force of circumstances occupy the position of instructor, 
and it may well be remembered that no more interesting 
text pages can be found than those which point out in 
clear and unmistakable figures the contrast between the 
old expensive methods of doing things and the cheaper 
and better ways by means of electric power. It is the 
duty of the electrical engineer to preach the gospel of 
electric extension at every opportunity and to make it a 
point to collect specific data on installations where money 
has actually been saved in order to present the strongest 
case in an opportune moment. 

The era of widespread electrified shops and facilities 
on railroads is not far off and those who make a de- 
termined effort to bring it nearer will not only perform 
an invaluable service to the road which employs them but 
will incidentally create a stronger and more enviable 
position for themselves. 


There is much speculating being done at the present time 
regarding the future of the motor-generator type electric 


locomotive. There are two of these 

Motor locomotives in use: on the Detroit, 
Generator Toledo & Ironton, the Great North- 
Locomotives ern will use two of them, and there 


are seven in course of construction 
for the New Haven. 

The principal advantages of this type of locomotive lie 
in the facts that power is taken from a high voltage a. c. 
trolley, thus reducing the amount of copper required in 
the distribution system to a minimun, and low voltage 
d. c. motors are used which are highly dependable 
motors having ideal characteristics for most operating 
requirements. The principal disadvantage lies in the 
fact that a large rotating unit must be carried on the 
locomotive and this unit must be large enough to supply 
all the traction motors with maximum load current. 
When substations are located along the right of way, one 
locomotive may draw power from more than one sub- 
station and the total substation capacity does not have to 
equal the total locomotive capacity. 

While the motor-generator constitutes a large portion 
of the weight of the locomotive, it eliminates a large por- 
tion of the control apparatus necessary. Current to the 
motors is controlled by varying the field of the generator, 
and the generator field control apparatus is very simple, 
small and light in weight. Furthermore it allows for an 
unlimited number of steps of motor control and each 
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step is a running position. 
rheostat losses. 

Some fear has been expressed regarding the effect the 
gyroscopic action of the motor generator may have. This 
effect has been calculated for the locomotives being built 
for the New Haven and it was found that when the loco- 
motive is rounding a 10 degree curve at 25 miles an hour 
the gyroscopic effect of the motor-generator armature 
will cause a downward force of one ton on one bearing 
and an equal upward force on the other. 

“Why not use mercury arc rectifiers in place of a 
motor-generator set’’ is a question which is often asked. 
This may some time be done, but unfortunately the 
secondary voltage of a rectifier is practically constant and 
the use of a rectifier would necessitate the same kind of 
control apparatus that is used on a straight direct current 
locomotive. A cooling system: would also have to be 
provided for the rectifier. 

The purpose of the motor-generator design of loco- 
motive is to combine the two principal advantages of a. c. 
and d. c. electrification. It is hoped that maintenance 
costs will be very low and that operating characteristics 
will be particularly desirable. First cost of such loco- 
motives is necessarily high at a time when the trend 
should be downward if electric traction is going to be 
used in the many places it is desirable. Temporarily at 
least it adds one more type of locomotive to what seems 
already unnecessary variety and it is hoped that with 
these locomotives available for study, that the railroads 
will be able to select locomotives and electrification 
systems which will permit some interchange of motive 
power when that is necessary and which will allow the 
manufacturers to make electric locomotives which are 
not burdened with a high development charge. 


There are no appreciable 


At the recent meeting of the Railway Electrical Engi- 

neers in Atlantic City, a remark was made on the con- 

vention floor that unless steps were 

Future soon taken to organize the steam 

Railroad Power power plants of the railroads on a 

Supply much more efficient basis than that 

upon which the majority of them are 

operated today, the time was not far distant when such 

plants would pass into oblivion and in their place would 
be substituted purchased electrical power. 

It might not be far amiss to go a step further than this 
and say that whether the steam power plants of the rail- 
roads are made more efficient or not, the chances of such 
plants continuing to exist are decreasing each year, ex- 
cept where it is necessary for them to supply steam for 
heating purposes. 

In the first place, there are only a very few of the 
railroads that are able to locate their power plants where 
they have any opportunity for efficient operation and in 
the second place, the generation of power has become a 
highly specialized business so that the huge central sta- 
tions are in a position to develop electrical energy at a 
cost which cannot be approached by the great majority 
of railroad power plants. There is little that can be 
added to the central station equipment to cut down the 
cost per kilowatt hour, and the result is, as would be 
expected, that the utmost is derived from every pound 
of fuel consumed. Aside from the inability of the rail- 
road power plant to cope with the central station in the 
development of cheap power, there is no good reason why 
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it should attempt to do so. The business of a railroad is 
transportation and there is an ever-increasing demand 
for better transportation. Would it not be better for all 
concerned to eliminate the power problem irom the 
already too long list of railroad activities and release the 
investment in such plants for more useful work in ex- 
pediting the movement of traffic. 

That railroad power plants, except where required for 
heating, will eventually pass out of existence is almost a 
certainty, but in their passing there is nothing to be re- 
gretted and in their place will come an inexhaustible 
supply of electrical energy which will serve to meet the 


requirements of railroad operation in countless ways 


which are practically impossible with the smaller isolated 
power plants of today. 


The character of work done in railroad service has under- 
gone many radical changes in a comparatively few years. 
Practically all locomotives are now 
electrically lighted and electric light is 
usually the only light considered when 
new: passenger cars are purchased. 
Individual motor drive or the use of 
several motors on one machine has made many new types 
of machine tools possible with the resulting saving of 
labor and speeding up of operations. Automatic opera- 
tion of motor driven pumps has displaced many wasteful 
and expensive steam pumping stations. Good lighting 
has greatly improved shop and yard working conditions 
and has prevented many accidents. Electric traction has 
met the maximum of motive power requirements. Weld- 
ing has upset many long established and expensive repair 
methods. Electric trucks are finding much favor. Electric 
rivet heating is becoming common. Train control will 
probably be used generally. Electric refrigeration is 
being experimented with for refrigerator and dining cars. 

Practically all of the devices and methods listed above 
and many others are made possible by the use of elec- 
trical energy. It can also be said, that this type of equip- 
ment has not been used to the extent it should be or to 
the extent that it will be. Probably the principal reason 
that such equipment is not used to the extent it should be 
is that it is extremely difficult to properly co-ordinate the 
electrical work done by the various railroad departments. 

A few roads have electrical engineers who are re- 
sponsible for all electrical work, but in many cases the 
electrical work is done independently in the different 
departments with corresponding lack of co-ordination. 
On one road the sole duty of one man is to keep informed 
concerning the electrical work done by the different de- 
partments and to advise all those concerned what equip- 
ment should be purchased and thus avoid the accumula- 
tion of a motley assortment of different kinds which re- 
stricts interchangeability and complicates storekeeping 
and the making of repairs. 

Most important of all the electrical man must be equal 
to his opportunities; he should be able to answer each 
new question that is put to him and to make voluntary 
suggestions for improvements even though it may entail 
additional work. If he adopts the orthodox policy of 
just trying to keep out of trouble, he will be relegated 
to routine work and his department will also suffer. On 
the other hand, electrical applications to steam railroad 
service are now being made so rapidly that there are 
splendid opportunities for all who really want a good job. 


The Electrical 
Man’s 
Opportunity 


A Section of the New Power and Signal Control Line in Which 25,000-Volt Glass Insulators Are Used 


New York Central Installs Division Power Line” 


Transmission Voltage of 4600 to Supply Ample Power for Signals, 
Train Control and Other Roadway Facilities 


HE erection of a division power line on the New 

York Central for the purpose of furnishing elec- 

trical energy to pumping stations, train control, sig- 
nal system and other electrical equipment is probably 
the forerunner of similar lines on this and other rail- 
roads.. Moreover, it will probably prove true on most 
roads that power and other devices might be installed 
that would reduce labor costs to an extent warranting 
the required expenditure. 

As showing what may be done along this line a 
description of the power line being erected on the 145- 
mile Mohawk division should be of interest. Approxi- 
mately 25 miles of 4600-volt line receiving power from 
two locations has been placed in service. In addition 
27 miles of signal line has been erected with space for 
a 4600-volt line on top. Twenty-eight additional miles 
are being built this year and remaining sections will be 
erected in steps as authorized. Plans and engineering 
work for the entire division have been completed and 
parts of the installation not completed will be installed 
in the same’manner as herein described. 


Survey Made to Determine Most Economical Con- 
struction 


Owing to the many engineering problems to be 
solved a careful study had to be made of the several 
different constructions that might be used in order that 
the best and most economical might be decided upon. 
The existing Western Union poles carrying signal wires 
were in need of renewal and as an increased supply of 
power for the train control system being installed was 
required beyond the capacity of the existing signal sup- 
ply line it was necessary that a new pole line be con- 
structed to carry the signal wires and a high-tension 
transmission line that would furnish an ample supply o- 
power. 


* Abstract from an article by R. B. Elsworth, Assistant Signal Engineer, 
New York Central R.R., published in Railway Signaling, June, 1926. 


In constructing a power line it was found advisable 
as a matter of economy and also necessary to meet the 
clearance condition involved in distributing power at 
4600 volts, that as far as practicable, the telegraph and 
telephone lines be placed on the single pole line on the 
north side of the track and the south side pole line be 
reserved for signal and power supply wires. The new 
line was designed to be of maximum life using wooden 
poles to require a minimum of maintenance expense 
and to provide for anticipated electrical requirements 
for a number of years. The capacity of the line is such 
that current is available for operating and lighting the 
signal system, lighting signal stations, passenger sta- 
tions, etc., and for the operation of motor-driven coal- 
ing, pumping and similar facilities on the railroad. 

The voltage selected, 4600, is the maximum that may 
be used on a combined line with the Western Union, 
there being two short sections where, on account of space 
not being available for two lines, it was necessary t 
consolidate with the Western Union. Four power sup- 
plv locations were selected at points approximately 35 
miles apart. Power is available at each point from 
the Adirondack Power & Light Corporation. The con- 
ductors are of No. 00 solid copper furnishing sufficient 
carrying capacity should two of the four sources of 
supply fail. 

There are three power supply transformers of Gen- 
eral Electric manufacture at each of the four supply 
stations of 371%4 kva. capacity, making the nominal sup- 
ply at each location 112% kva. The power supply ap- 
paratus is arranged on a six pole structure, two poles 
being used to support the power company’s disconnec- 
ting switches and main transformers. four poles are 
arranged rectangularly to support the six air break horn 
gap switches. These switches, of Railway & Industrial 
Engineering Co. manufacture, are arranged three in 
multiple for the east line and three for the west l'ne, 
mechanically connected and operating each line sepa- 
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rately from the levers on the ground. General Electric 
Co. outdoor potential transformers with lights connected 
are provided to indicate the electrical condition of the 
line. 

Approximately 9,000 long leaf yellow pine poles were 
purchased of J. A. Rennolds & Bro. for the installa- 
tion. These were delivered by schooner at Weehawken, 
N. J., and re-shipped by rail to the creosoting plant at 
Rome, N. Y. ~The specifications required Class “A” 
poles, but the average of poles furnished was well in 
excess of that size. The poles were treated with coal 
tar creosote for approximately one and one-quarter 
jours under a pressure of 175 lb. Full sap penetration 
was obtained and an average of 10 lb. creosote per cubic 
foot of pole retained. 


' Work Involved Considerable Field Engineering 


Before the poles were framed and treated a field sur- 
vey was made and a pole line diagram drawn to a scale 
of 100 ft. to the in. prepared, giving for each pole, the 


Are Installed at 
Locations 


Special ‘‘H’’ Frames 
Automatic Signal 


distance from rail, elevation of top and bottom of pole 
from rail, length of pole, location of guys and framing. 
Key letters were given poles with similar framing, 
which with length of pole was stamped on a metal tag 
on the base of each pole before treatment. Poles of 
the same length and framing were similarly identified 
to reduce cost of handling to a minimum. The line 
is laid out on the basis of 60 poles per mile with “H” 
fixtures at transformer locations and at sharp corners, 
including approximately 36 guys with creosoted an- 
chor logs per mile. One-half inch copperweld guy and 
messenger wire is used. 

Poles are set in the ground a minimum of 5% ft. 
On the side of embankments and at river banks this 
depth is increased to 9 or 10 ft. At a number of places 
poles were set in the Mohawk river and riprap placed 
around them to protect against flood and ice condi- 
tions. A considerable amount of rock outcropping ex- 
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ists along the right of way and 53 holes within a mile 
required blasting. At many places the anchor rods were 
leaded into rock. 

Each pole is equipped with galvanized iron steps. 
When the power supply line was placed in service a 
white enameled sign was fastened to the track side of 
each pole with red letters reading “4600 VOLTS— 
DANGER.” The signs are 3 in. by 11 in. slightly 
curved to fit the poles and were furnished by Railroad 


Accessories Corp. The power line crossarms are 4 in. — 


by 5 in. yellow pine creosoted, 8 ft. ‘long for single 
poles and 10 ft. long for “H” structures. The mini- 
mum spacing of power conductors on the line is 22 in. 

Power line insulators are used mounted on 7%-in. 
pins with 13£-in. leaded tips. The insulators are par- 


tially of the Locke Type 6908, 23,000-volt rating and | 


partially of the Corning Pyrex glass type, 25,000-volt 
rating. This is said to be the first installation of 
Pyrex insulators in the eastern section of the country. 
Strain insulators are the Locke Type 5800. Galvanized 


Junction Pole Installed for Lead Cable 
Under Highway Bridge 


strain clamps are the Pinco Type 12. Splices in the 
No. 00 solid copper conductors were made with 14 in. 
“Memco” oval seamless splicing sleeves. The sleeves 


were given three turns and the projecting end of the 


conductor cut off one-half inch from end of sleeve and 
turned back slightly in excess of 90 deg. Both strain 
clamps and splicing sleeves were furnished by the Rail- 
road Accessories Corp. 


Aerial Cable Used at Several Highway Bridges and 
Wire Crossings 


In a number of cases it was not practicable to secure 
proper clearance over highway bridges or telephone or 
telegraph wires and power conductors were taken be- 
neath in a single conductor Okonite cable. The cable 
consisting of No. 00 solid conductor with %4-in. wall of 
Okonite rubber insulation and %-in. lead sheath is sup- 
ported on copperweld messenger with copperweld cable 
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clips. Both lead sheath and messenger are connected 


direct to ground wire. The connection between the open 
line and lead-covered cable is made through a G. & W. 
pothead No. 70-062 vertically mounted on the crossarm 


Power Supply Substation at St. Johnsville, N. Y. 


with a parallel connection to a General Electric Co. light- 
ning arrester Form-P Cat. No. 2,515,571-G-1. Strain 
insulators and messenger wires are attached to E. A. 
Lundy Co. galvanized support angles. These support 
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angles run transversely of the double crossarms. 


The question of a primary fuse was given consid- 
erable study due to the desirability of securing an ex- 
pulsion type that when blown would be readily observ- 
able from the track or from a passing train and yet sen- 
sitive enough to protect on the primary side such crosses 
as might occur with signal circuits or apparatus. The 
Raymer explosive type, one-half ampere fuse with choke 
coil, as furnished by the E. A. Lundy Co., was decided 
upon. This coil and fuse is an integral part of the local 
branch of the sectionalizing switch. The choke coil 
takes the place of the switch blade, the fuse being in- 
corporated in the contact block of the switch. The sec- 
tionalizing switches are supported on the under side of 
double crossarms, and arranged so that a blown fuse 
will cause the choke coil switch blade to move to a ver- 
tical position. 


Transposition of the power line is made at required 
points to protect telephone circuits from inductive in- 
terference. Where the transposition point is adjacent 
to an “H” fixture the transposition is readily made with- 
out extra expense. At other points the transposition is 
effected on a single pole carrying the outside wire over 
other wires by means of a galvanized iron extension. 
This arrangement is considered stronger than barreling 
the line with incidental corner strains. 


Steel poles were specified for use at Schenectady, N. 
Y., Amsterdam and Utica on account of limited clear- 
ances and along spans. It is proposed to cross the Mo- 
hawk river with a single 800 ft. span supported from 
55 ft. steel towers, using No. 0000 conductors with a 
42 ft. sag for the river span. 


Preparation of plans and detail electrical engineering 
work was carried out by Ray Patterson, assistant en- 
gineer. Consulting assistance and advice were given by 
E. C. Keenan, general superintendent telegraph, New 
York Central lines, and J. T. Seaver, assistant engineer, 
electrical department, New York Central. 


The Detroit, Toledo & Ironton Locomotive and One of the Reinforced Concrete Trolley Supports 


Back Row—1.—A. J. Prettyman, N. Y. C. & N. H. R. R.; 2.—Crawford McGinnis, Pyle Nat. Co.; 3——Philip S. Westcott, Pyle Nat. Co.; 


4.—R. F. Duysters, Ry. Elec. Engr.; 5.—A. McGary, N. v. 


C.; 6.—W. F. Gunn; 7.—John FA McCullough, B. & M.; 


8. a J. Callahan, 


B. & M.; 9.—Frank Zimkowski, N. Y. N. H. & H.; 10.—Raleigh T. Krapp, Gould Car Ltg. Corp.; 11.—M. R. Shedd, Gould Car Ltg. 


Corp.; 12\—W.«Fs Bouche, Gould Car Ltg. Corp.; 13.—J. R. Sloan, Penn. R. R.; 
Berger, Gould Car Ltg. Corp.; 16.—O. K. Hildebrant, Edison Stor. 
y. Purchases & Stores; 21.—A. H. Adkins, Elec. Stor. Bat. Co.; 22. 
24.—H. J. Graham, Elec. Ser. Supplies Co.; 25.—J. M. L 


B. & O.; 19.—Geo. T. Johnson, N. Y. N. H. & H.; 20. —Ed. Wray, R 
—W. Fe Freutel, C. & O.; 3--G. W. Bebout, C. 3 O.; 


Gen. Elec. Supply Co.; 2 26.—J3..0: Fraker, T. & Pe 27.-Erwing A. Freedman, NO VaeGes 


14.—W. L. Bliss, U. S. L. & H. Corp.; 15.—Geo. R. 
Bat. Co.: 17.—J. L. Minick, Penn. R. R.; 18.—Lewis S: Billau, 


orenz, Central States 


28.—R. E. Gallagher, L. & N.; 29.--Chas. P. 


Kahler, Oregon Short Line; 30.—D. C. Wilson, Edison Stor. Bat. Co.; 31.—Geo. H. Scott, Safety Car Heat. & Ltg. Co.; 32.—E. H. 


Hagensick, Pyle Nat. Co.; 
Hamilton, Elec. Stor. Bat. coe 37.—C. Dorticos, Gen. Elec. Co.; 


33.—J. J. Kennedy, Pyle Nat. Co.; 34.—R. M. Shoop, Gen. Elec. Co.; 35.—C. L. Kincaid, 
38.—H. B. Pflasterer, | 


L. & N.; 36.—H. B. 
. F. Bowser & Co.; 39.—T. M. Childs, Elec. Ser- 


Supplies Co.} ; 40.—Geo. E. Murray, Grand Trunk; 41.—J. E. Kilker, Mo. Pac.; 47) aC: McElree, Mo. Pac.; 43.—J. A. Amos, Pyle 


Nat. Co.; 44.—L 
Elec. Engr. 


. C. Hensel, Edison Storage Bat. Co.; ; 45. R. W. Eves, B. & O.; 46.—L. C. Muelheim, B. & O.; 47.—F. J. Fischer, Ry. 


Semi-Annual Convention of the A. R. E. E. 


Electrical Men Meet In Atlantic City for Discussion: of 
Progress Reports of Committees 


HE semi-annual convention of the Association of 
Railway Electrical Engineers was held in Atlan- 
tic City at the Hotel Dennis on June 14. The 

meeting was held on the eighth floor of an addition re- 
cently built to the hotel. Between 80 and 100 persons 
were present when the meeting was called to order by 
Vice-President Charles R. Sugg, electrical engineer of 
the Atlantic Coast Line, who officiated in the place of the 
president, E. Wannamaker, who was confined to his room 
at Chalfonte Hotel, Atlantic City, suffering with eye 
trouble. 

The meeting was also marked by the absence of the 
secretary-treasurer, Joseph A. Andreucetti, who on ac- 
count of illness was unable to come to the convention 
this year. A. G. Oehler, editor Railway Electrical Engt- 
neer, acting as secretary, read a letter from Mr. Andrew: 
cetti expressing his regrets at not being able to be 
present. 

On account of the absence of the president and secre- 
tary, the meeting was begun without the usual president’s 
welcome address or the report of secretary-treasurer 
which is ordinarily presented at this time. 

The first committee report to be considered was that 
of the committee on Safe Installation and Maintenance of 
Electrical Equipment. This report was presented by 
George T. Johnson, assistant electrical engineer of the 
New Haven. 


Committee on Safe Installation and Maintenance of 
Electrical Equipment 


Mr. Johnson did not read the report, but referred to 
it as follows: ‘“The Committee felt that it was advis- 


able to get this report before the members for discussion 
next fall, especially the grounding part, which was 
brought up in our last meeting at Chicago, and, if I 
may, I would like to be excused from reading that part, 
it being so long would take up much valuable time. 

“We have placed in this report an article on Resusci- 
tation. That is something that is quite difficult to find 
when one wants it, so we thought it would be advisable 
to incorporate that in the report, and especially the treat- 
ment of electrical shock. 

“The same thing applies on the grounding, and we 
brought to the attention of the Association the fact that 
most of us take for granted insurance regulations in 
reference to the sizes of wires. We have tried to bring 
out in this report the fact that that doesn’t always apply, 
especially since larger apparatus is being used, and con- 
sequently we have given you a list of the fusing currents 
of the various sizes of wire so that one could apply it. 

“There was quite a little discussion at the Chicago 
meeting in reference to the types of grounds to be used 
in reference to their ability to carry the current in case 
of grounding, so in this report we have given you the 
curves for the various types of pipe, the various sizes, 
and also in reference to the electrical resistance of the 
earth about these pipes. 

“We have taken up the matter of grounding to water 
systems, where it applies, with the resistance and the 
method of obtaining that resistance and measuring the 
ground resistance. 

“We have given you also the various methods of pro- 
tecting these wires and also the methods of grounding 
either the wires or the equipment or arrestors.’ 
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Front Row—1.—Chas. J. Corse, Ry. Elec. Engr.; 
Voigt, A. T. & S. F. Ry.; 5.—Geo. W. Wall, D. 
Co.; 8.—E. H. Watkins, "Elec. Stor. 
141.—Chas. R. Sugg, A. C. L. Ry.; 12.—W. C. Leingang, Elec. Stor. 


L. & W.; 


Hooven, Elec. Stor. Bat. Co.; 
E. Green, C. B. & Q.; 18.—W. F. Bauer, 
Co.; 20.—R. |. Baird, Elec. Stor. Bat. 
Geo. O. Moore, B. & O.; 
Lamp Co.; 27.—Thos. P. McGinnis, Pyle Nat. Co.; 
30.—H. A. Copell, N. Y. N. .H. & H. 
33.—C. W. Marshall, Sunbeam Elec. 
B. & O. 


Edison Stor. Bat. Co.; 
Co.; 21—A. G. Oehler, 


CHatrMAN Succ: “Gentlemen, you have heard the 
report by Mr. Johnson. We are very anxious to get 
some discussion, especially on the grounding, or any 
other part of the report anyone has read and wants to 
call attention to or discuss.”’ 

L. S. Bittau (B. & O.): “TI should like to have the 
question answered, if the recommendations contained in 
this committee’s report are harmonized with, or rather, 
I should say, follow exactly or very closely the proposed 
revised National Electric Safety Code. This will prob- 
ably be made public in the very near future, and in case 
we differ in places, it would seem to me that the com- 
mittee would want to give rather careful consideration 
to harmonizing all the way through unless they have very 
good reasons as to why they feel in certain details we 
should deviate, assuming that in time the requirements 
of the National Electric Safety Code will become of more 
or less widespread use.” 

Mr. Jounson: “Mr. President, the Committee be- 
fore taking up this subject of grounding looked through 
the Safety Code, the reports of the National Board of 
Fire Underwriters and all information they could obtain 
in reference to grounding. The safety code in fact is 
taken from the National Electric Code, and I think that 
we have followed that and the various codes pretty 
closely.” ‘ 


Committee on Loose Leaf Manual 


In presenting the report, Mr. Billau, the chairman of 
the committee, said, “The committee regrets that, due to 
circumstances which have been more or less unavoidable, 
that the Manual of the Association is not in your hands 
at this time. It was expected last fall that it would be 
distributed at about the same time of the proceedings, but 
various things have come up that have delayed it, but it 
is expected now to have it in the hands of the printer 
within the next week or ten days, and it should be ready 
for distribution, we hope, during July. 

“T think the subject has been covered so many times 
as to what the Manual will include, the purposes, and so 
forth. that it will be unnecessary to go all over that 
eround again this morning. 


2—A. B. McQueen, 
6.—H. W. Beedle, Elec. Stor. 
Bat. Co.; 9.—Frank P. Dereby, Elec. Stor. Bat. Co.; 10.—P. H. Simpson, Gould Car Ltg. Corp.; 
15.—Roland Whitehurst, Elec. Stor. Bat. Co.; 
19.—Edward L. Pollock, Jr., Central States General 
24.—F. H. P G El Cc 25. RY, RoE 
— enny en. ec. Co. —V. R. Emrick, Florida East — 
, See G. Griffin, st Coast; ’26.—R. W. 
31.—Richard Rush, N. Y. N. H. & H. 
Mfg. Co.;.34.—A. G. Pack, Jr., B. & O.; 


New York Central; 3.—Carl 


P. Geis, Pyle Nat. Co.; 4.—A. E. 
Bat. Co:; ee 


7.—Thos. L. Mount, Elec. Stor. Bat. 
Bat. Co.; 13.—C. L. Walker, Crouse- Hinds Co.; 


14.—W. C. 
ie — S. Hungerford, Jr., 


U. S. Rubber Co.; 17.—R 
Elec. Supply 
Supplies Co.; 23.— 
Cost, Westinghouse 
29.—W. W. Booth, Crouse- Hinds Co.; 
32.—J. Henry Schroeder, Sunbeam Elec. Mfg. Co.; 
; 35.—Ray N. Baker, Okonite Co.; 36—J. H. Davis, 


Engr.; 22.—H. D. Rohman, Elec. Ser. 


Crouse: Hinds Co.; 


“I do want to leave one word with you, particularly 
with the chairmen of the various committees. In re- 
viewing the proceedings of the Association with the view 
to putting the various standards and other recommended 
practices in shape for insertion‘in the Manual, the Com- 
mittee found it very difficult because of the form of 
wording and in many cases had to re-edit it to put it in 
shape for the Manual. In this first attempt our com- 


. mittee has felt that we should make as few changes as 


possible. Of course, we have no authority to change 
the sense of the recommendation, but it is hoped that the 
committees from now on will give more attention to that 
phase of it in submitting their reports. In this connec- 
tion I think it would be very desirable that each com- 
mittee include as a part of its report a specific recom- 
mendation covering the new matter that should go into 
the Manual, and in which case they ought to put the in- 
formation in the form in which they would desire it in- 
serted in the Manual. Secondly, revision of any existing 
subject matter, and, thirdly, any subject matter that 
should be removed from the Manual. 

“You have all received through the Secretary-Treas- 
urer letters advising how the Manual will be distributed ; 
the binders, which will be practically identical with the 
style of binder that is used by the Mechanical Division 
of the A. R. A. and also by the Signal Section of the 
Engineers’ Division, will be sold at practically cost price 
to the members. The sheets to be incorporated in the 
Manual, covering our standards and practices, will be 
issued to the members each year without charge and to 
non-members will be sold at rates which will be estab- 
lished.””. There was no further discussion. 


Committee on Illumination 

Mr. Billau also presented the Report of the [llumina- 
tion Committee, speaking as follows: “The report of 
the Committee on Illumination this year will be largely 
a continuation of the work started last year. As outlined 
in the published report, we will continue inserting the 
tables or data showing the production of incandescent 
lamps in schedules that are used largely exclusively by 
the railroads, that is, train lighting and locomotive head- 
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lighting schedules. Thercommittee has felt that infor- 


mation of this character is very valuable to the users of | 


the lamps to show the trend of the newer types of lamps. 
Where these changes that are taking place, as at present, 
from older lines of lamps to the newer lines, it assists in 
bringing these about more rapidly. 

“T am sure you all recognize the advantages in the 
adoption of the simplified lines of lamps in their broad- 
est sense, which means not only these newer types, but 
also reduction in the range of voltages and other factors 
which are in the long run to the advantage of the rail- 
roads. 

“The next subject that the committee takes up and 
which will be the main work of the committee this year 
will be the continuation of the study of flood lighting 
of railroad yards. It is expected this year to have more 
specific recommendations and data, based on the results 
obtained in some of the latest installations of floodlights. 

“Along with that, a subject has been assigned to the 
committee, which is one of vital interest to all, the ques- 
tion of a lamp for floodlighting use. The subject is be- 
ing considered from two points of view—first, is there a 
need for a special lamp for floodlighting service such as 
is met with in a modern large railroad yard, and, second, 
if there is no need for a special lamp for this purpose, 
the committee desires to arrive at some other type of 
lamp which all will agree represents the most satisfactory 
type of lamp for the purpose, which lamp should be des- 
ignated as a floodlighting lamp. In this connection, the 
committee would be very glad to receive suggestions 
from the members. | 


“The other subject that the committee is handling is 
the headlight lamp work. The committee is working 
closely with the Locomotive Lighting Committee. You 
will recall the subject as left last year. The Association 
approved or placed on the approved list the S-14 bulb 
cab lamp. From such information as gained thus far, it 
appears the railways are rapidly changing over to the 
use of this lamp. 

“The other subject that was left incomplete last year 
came up in connection with the change from the spherical 
type bulb to the peak type bulb for the locomotive head- 
lights, and as most of you know, the 100-watt switching 
service lamp and the 250-watt road service headlight 
lamp are now available in the same size of bulb. There 
has been serious objection on the part of many to this 
practice on account of the possibility of confusing the 
lamps. As a consequence, the lamp manufacturers have 
offered various suggestions as a means of marking the 
lamp for identification. One method of marking the 
lamp in the switching service is with a heavy broad edged 
band near the tip of the lamp around the molding. An- 
other type of marking that has been tried out only ex- 
perimentally is an inside frost lamp, and it is with re- 
spect to this lamp that I will devote a few minutes this 
morning. 

“Two railroads that I know of have made some rather 
informal tests, using the inside frost 100-watt lamp. The 
tests have been altogether too meager to consider these 
conclusions at all as final, but it would appear that the 
greater diffusion of light obtained with the inside frost 
lamp, the reduction of serious glare, make the lamp 
rather desirable from the operating point of view, ir- 
respective of the question of distinguishing it from 
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the clear bulb lamp used in road locomotive service. 

“From the point of visibility, obviously, in a lamp of 
this type the beam candle power is greatly reduced, and 
the tests indicate that the requirements are met, but with 
rather close margins, and it might be found necessary 
after further tests are made, that the wattage of the lamp 
may have to be increased somewhat should this type of 
lamp be used to any appreciable extent. 

“In the train lighting field, there is very little to be 


said. The new line of lamps is available commercially.” 


Mr. McGinness (Pyle National): “One of the few 
tests of the 100-watt frosted bulbs for switch engine 
service was made when I happened to be present, and I 
was very favorably impressed with what I saw. In view 
of the fact that two roads making the tests came out so 
nearly the same, it would seem that the question of dis- 


_ tance is not serious. I think it is a step in the right 


direction and it is going to stop a lot of trouble that has 
been noticed in different parts of the country and around 
which no one has been able to get.” 


FRANK ZiMKowskKI (N. Y., N.H.& H.): “As Mr. 
McGinness said, we are working in the right direction. 
We made a test of this new lamp on our road and the 
men all seemed to like it as it seemed to overcome a lot 
of trouble. Although, as Mr. Billau says, the margin 
is small and it must be built to a higher wattage.” 


CHAIRMAN Succ: “Mr. Billau, was there any test 
made on the glare with the use of that lamp as compared 
with the other lamp?” 

Mr. Bitrau: “The tests that were made were very 
informal and meager tests. The time was limited as 
well as the facilities. The tests that I am most familiar 
with were simply’ visibility tests of the usual kind and 
also some observations made by a member of the operat- 
ing department and others, in getting out in front of the 
headlight and looking toward it with the inside frost 
lamp in the headlight, and with the clear bulb.” . 


Mr. McGinness: “While we are still on that sub- 
ject, one of the most interesting things that I noticed 
about that lamp is the ability to get the same delineation 
of beam at almost any position of the lamp, that is, with- 
in the range of focusing. That is where we have always 
had to consider the source of light. Mr. Zimkowski, 
and I think some of the other gentlemen went into that 
and made tests to get some idea of what difference that 
made, and to our surprise we could move that lamp 
around at will and it would make no change in the de- 
lineation of the beams.” 


Mr. Jounson: “The train crew around in the yard 
were impressed—it appealed to them very strongly. 
They were very enthusiastic over the frosted, brand-new 
lamp. I think if we ever put them in the yard, we will 
never be able to get them out.” 

CHAIRMAN Succ: “Are any of the representatives of 
the lamp manufacturers present? Mr. Broe.” 

A. L: Broe (Edison Lamp Works): “From what 
tests have been made so far, the thing does look rather 
promising and the only question that has come up in my 
mind is whether you have enough margin over the 300- 
foot requirements so that you will be on the safe side 
when you allow for the various factors of depreciation 
which occur during operation. The lamp manufacturers 
will be glad to supply the lamps, and if the tests prove 


the Motor and Controls studies. 


mittee and go over their proposed report. 
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you have to go to a little higher wattage the wattage can 
be put in that bulb without any difficulty.” 

Mr. Cost (Westinghouse Lamp Company): “So far 
as depreciation is concerned, I don’t think you will find 
any more depreciation in that particular type of bulb than 
in the clear bulb that is being used.” 

P. S. Westcotr (Pyle National): “I wonder, Mr. 
Billau, if it isn’t important to consider the proposed re- 
flector in connection with the frosted bulb. I notice that 
many roads have turned to the enclosed bulb to get away 
from glare, but the efficiency is quite low, and the inside 
frosted lamp may change that situation.” 

Mr. Bittau: “So far as I know, no careful tests 
have been made in the way of determining actually the 
difference in illumination of a car, using the clear bulb 


_and the illumination secured when using an inside frosted 


lamp. I feel the.only reduction in the light output of 
the unit as a whole will be in the same proportion as the 
reduction in the light output of the lamp by itself.” 


Mr. Vorict: “In connection with this report, I would 
like to ask the lamp manufacturers if the general trend 
in the car lighting field is to go to the anchored type of 
filament in the 50-watt lamp?” 

Mr. Broe: “I think the anchor type of filament is 
standard now for the 50-watt lamp.” 


Mr. McGrnness: “Mr. Chairman, I think the keenest 
interest in standardization of floodlighting lamps is highly 
justified but I would like to suggest that the committee 
recognize the fact that floodlight manufacturers use flood- 
light projectors for a number of other purposes besides 
railroad yard lighting, and some movement has been made 
by other organizations to standardize on floodlighting 
lamps. One has recently come to our attention, that is, 
the U. S. Army Air Service, who have decided on a par- 
ticular type of lamp for floodlighting as a standard lamp. 
So if the committee will find it possible to investigate the 
efforts made by these other organizations in the same 
direction they may find something of interest to include 


in their own report.” 


Mr. Minick: “The railroads haven’t much oppor- 


_ tunity to find out how many and what size units are being 


used in other classes of service. The people who can 


furnish that to the railroads conveniently are the manu- 


facturers of the floodlighting equipment, those who make 
and sell this equipment, they can give us some idea of 
the number and sizes of the units actually in use today.” 


_ The report was accepted. 


Motors and Controls 


The report of the Committee on Motors and Controls 


. was next presented by George W. Bebout, electrical 
| engineer of the Chesapeake & Ohio, who spoke as fol- 
lows: 


“There is not much to say except we are working on 
After we have another 
meeting we want to have a meeting with the power’ com- 
They have 
been a great help to us in former reports and we want 


_ to work with them in the future. 


“In our motor specification, we want to meet Mr. 
Minick and some of the others that are on the other 
motor committee and try to get their specifications more 
nearly to conform to the A. R. E. E. report. We don’t 
want to get something that is special and cause the manu- 
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facturers to have to build something special for railroads, 
but we do want to get the best thing there is on the 
market.” There was no discussion. 


Train Lighting 


The next report to be presented was that of the Com- 
mittee on Train Lighting. P. J. Callahan, supervisor 
of train and locomotive lighting on the Boston & Maine, 
chairman of the Committee, read the report. 

Mr. Voigt of the Santa Fe opened the discussion say- 
ing, “I feel somewhat guilty in not having said some- 
thing to Mr. Callahan. I was unable to attend his last 
committee meeting, but that clearance allowance for the 
car body of one inch, I do not feel would be sufficient 
for the use of a clamp or a Safety fastener. Then on a 
truck-supported machine, I am in favor of the clearance 
given there, but I wonder if there has been an actual 
check made of the various types of trucks. We have to 
be certain that we can get three inches over the end sill 
and at the same time get the three inches over the brake 
beam with the fish body construction.” 

Mr. BoucHe: ‘We would like to get all the clearance 
we can on all the revolving parts, but I think there should 
be some discretion exercised. The reason I rise to make 
any remarks at all is that a good many will get these 
recommended practices, and regardless of what the 
trucks look like and the brake rest, they will ask the 
fellow hanging generators on the car to give this clear- 
ance asked. If it was put in the form where the mini- 
mum was stated and anything greater than that recom- 
mended, permitted, I think it would greatly clarify the 
problem.” 

Mr. CaLLtAHAN: “T don’t believe the committee has 
any objection to handling it from that point of view. 
The present specifications are entirely out of date and 
the chief idea was to bring in something that would 
cover it to some extent and allow the members to com- 
ment on it and make any suggestions that they saw fit.” 

Mr. Stroan: “I would suggest that the committee 
look at it from this angle: That the clearance required 
from the inside is one thing and that required on the 
outside is another. You can allow very much less clear- 
ance for the inside surface of the belt than you can for 
the outside surface.” 

Mr. Voict: “I would just like to ask the chairman 
if the A. R. A. at one time did not have in their recom- 
mended practices the fact that we should use a rough- 
turned base axle where the axle pulley is mounted? It 
seems to me that this subject has been covered in the 
A. R. A. and was accepted by them.” 

Mr. Stoan: “Mr. Chairman, I am pretty positive it 
was in there.” Report accepted. 

CHAIRMAN Succ: “There has not been any written 
report forwarded by the Headlight Committee, but I 
understand Mr. Muelheim is ready to make a statement 
or report, and if he is present I would like to have him 
present it.” 

L. C. Muretueim (B. & O.): “The Committee has 
no report to make at this meeting, but we hope to have a 
final report for the fall convention.” 

CHAIRMAN Succs: “The Acting Secretary has re- 
ceived this morning a letter from Mr. Lunn, chairman 
of the committee on the Application of Radio to Railway 
Service. I will have Mr. Oehler read this letter.” 

ACTING SECRETARY OEHLER: “This communication 
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fe ‘ 
from Mr. Lunn, addressed to Mr. Andreucetti, reads as 


follows: 


Mr. Jos. Andreuceitti, Sec., 
Association of Railway Electrical Engineers, 
Chicago & Northwestern Railroad Depot, 
Chicago, Illinois. 
IDYeehe Syne 

The committee on application of radio to railway service has 
no progress report to submit at the Atlantic City mid-year con- 
vention. 

Nothing startling has been developed in this field of research 
since the October convention last year, which was not to some 
degree anticipated at that time, although a large number of ap- 
plications to passenger cars have been reported with varying 
success. 

The demand for radio reception on trains is but the reflection 
of the public interest in that form of entertainment and instruc- 
tion, everywhere in evidence, enjoyed by some and objected to 
by others. While endeavoring to keep in touch with all phases 
of the radio question as it relates to passenger trains, your com- 
mittee is particularly interested in the problem of determining 
what type of make of receiver gives best results und in the most 
satisfactory methods of making the installation. Incidentally and 
from a distance it és concerned in the extent to which radio 
equipped trains attract patronage. 

No promises are being made as to what will appear in the 
annual report, but a statement of facts concerning the status 
existing at that time may be of interest and it is hoped serve 
as a guide to those who may be called upon to superintend in- 
stallations. Yours truly, 

ERNEST LUNN. 


Mr. Westcott: “Mr. Chairman, since having been 
associated with that work, I have been trying to follow 
the application of radio to trains. Since Mr. Lunn’s 
report to you, a matter came up with reference to the 
work of the Pennsylvania, that I do think is im- 
portant to bring out. To date, most of the applications 
have been of purely an amusement character, but the 
railroad electrical engineer will soon be confronted with 
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the problem of applying the radio to railway service in 
terms of signaling. That is, the handling of trains by 
means of radio communication between the members of 
the crew. Application of radio of an amusement nature 
is of very minor importance and the real value of radio 
lies in terms of establishing communication lines in con- 
junction with movement of rolling stock. The methods 
of communication in the past have been entirely out of 
the province of the railroad electrical engineer, inasmuch 
as the devices involved the use of air and steam, but now 
that it becomes entirely possible to communicate by 
means of electrical devices and in particular through the 
medium of radio, it immediately becomes a very im- 
portant part in the future of the railway electrical engi- 
neer’s functions. 

“In this connection, I wish to call your attention to a 
test conducted by the Pennsylvania Railroad to determine 
the possibility of connecting the cab of a locomotive and 
the caboose of a freight train. On a 73-car train in a 
seven and a half hour running time a full hour of run- 
ning time was cut down, due to the ability of the engine- 
man to communicate by phone to the caboose with the 
freight conductor.” 

Mr. Besout: “I think this matter of the application 
of radio to communication between cab and caboose 
should be carefully studied. On our lines through the 
mountains, handling from 80 to 100 cars, the caboose 
and cars around quite a number of curves between them 
and the cab of the locomotive it is practically impossible 
for them to get signals and some kind of communication, 
which would speed up traffic considerably is highly de- 
sirable.” 

The meeting then adjourned to the lawn of the Hotel 
Dennis, where the group photograph shown at the be- 
ginning of this report was taken. 


One of the Virginian Locomotives at the Head of a 6,000 Ton Train on the 2 Per Cent Grade Between Mullens and Clarkes Gap, W. Va. 


Chicago, Milwaukee & St. Paul Train on Electrified Section at Logan, Montana 


Requirements for Present Day Car Lighting* 


Types of Equipment and Quality of Maintenance are Vital 
Factors for Satisfactory Illumination 


N view of the almost universal demand on the part 
| of the traveling public for better lighting in railway 

equipment, those having to do with this particular 
branch of the service must of necessity give it continual 
thought and study to bring about the desired ends. A 
careful study of the relative costs for furnishing suitable 
electric lighting must be made especially so where rail- 
roads still offer oil and gas lighting to the traveling 
public. We feel that in order to accomplish this a suit- 
able design of headlight generator, or in the case of 
motor cars, properly designed mechanically driven units 
in conjunction with batteries, will have to be furnished. 

In order to obtain the desired end under any plan the 
following factors are essential: 


1. A suitable method of installation. 

2. Proper voltage regulation so as to give uniform lighting. 

3. <A proper design of equipment. 

4. An adequate program of maintenance. 

5. A reliable check on conditions and requirements. 

6. A systematic program of judging current public requirements 
and desires. 


Method of Installation 


The first thing to be given consideration in connection 
with the installation is the class of material needed to 
meet the requirements, such as insulated wires and 
cables. The manufacturers have given careful thought 
and study to producing electrical materials, and the prod- 
ucts now on the market appear entirely satisfactory. 

In the handling of the wiring, good workmanship is 
necessary and of great importance. The joints and 
splices must be made mechanically strong in applying 
wire to railway equipment, as it is at these points that 
the insulation usually fails. After a good mechanical 
contact has been made and soldered, the joint should 
‘be carefully wrapped with tapes to make this particular 
‘part of the insulation as permanent as is possible. 

_ Due to the burrs going toward the inside of the con- 
‘duit while being cut, it is important that the inside of 
‘the ends be properly reamed. Where the conduit ends 


* Submitted as a discussion of the report on Locomotive and Car Lighting 
presented on June 15, 1926, at the American Railway Association Conven- 
tion in Atlantic City by G. Juneau, Master Car Builder, Chicago, 
Milwaukee & St. Paul. 


or enters into fittings, they should be protected by an 
approved bushing. The ends of the large conduit in 
which the main wires are run should be fitted with an 
insulated bushing as it is at this point where most fail- 
ures occur due to the vibration of the car when in op- 
eration. It is felt that too much care and attention 
cannot be given to this particular part of the work. 
Conduit should be so arranged, and enough pull boxes 
put in, so that it can be made up and the wires pulled 
in afterwards. This method of application is suggested 
as it seems to provide for a better condition of mainte- 
nance and overcomes considerable cost in handling 
repairs. 

The main switches and fuses, and branch switches and 
fuses, should be mounted on either a marble or asbestos 
ebony board and the whole placed in an iron cabinet. 
This cabinet is not necessary if the switch panel is placed 
in a locker in the car. However, when such lockers are 
used they should be properly insulated with suitable 
asbestos covering. Single pole switches, placed at vari- 
cus parts of the car to control single units, should be 
mounted on a metal plate, properly fitted over the 
junction boxes in which the wires are located. 

This system of conduit is more necessary in an all- 
steel car than in one of composite design. Great diffi- 
culties are experienced in providing the all conduit sys- 
tem in cars already in service, and in some cases it is 
found to be practically impossible to install the full 
system. In building new equipment, it is an easy matter 
to provide a complete conduit system, and same can be 
properly installed at little expense. It is, therefore, 
essential that car designers cooperate to the fullest 
extent with electrical engineers so as to provide proper 
plans for the installation of the electric wiring. 


Proper Voltage Regulation So as to Give Uniform 
Lighting 

When electric lamps are manufactured they are of a 

pre-determined or fixed voltage. It is necessary to fur- 

nish this voltage if the rated candle power of the lamp 
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is to be obtained. This can be accomplished in the axle 
design generator by an automatic voltage regulator or 
by a hand rheostat in the baggage car on such trains 
lighted under the head-end generator system. On loco- 
motive turbine headlight generators the voltage is con- 
trolled by the speed governor of the turbine and in the 
windings of the generator. The regulating of the volt- 
age is well taken care of by the manufacturers of car 
lighting generators and when conditions are normal 
good results obtain. One thing that is often overlooked 
by the layman is that an overloaded generator will not 
hold up its voltage and the natural result is poor light- 
ing. This is caused by the turbine operating the gene- 
rator slowing down in speed or, in the case of the axle 
driven generator, the slipping of the belt. When new 
turbine or axle generators are purchased it is essential 
that careful study be made of the load the generator is 
to carry, and in addition to provide for a suitable factor 
of safety. This is one of the most difficult problems 
confronting electrical departments in this present day, 
especially on locomotive head-lighted trains, as it is the 
practice of the transportation department to increase the 
number of cars in the train, which naturally places a 
greater load on the turbine. This is what makes it 
necessary to provide a factor of safety in order to meet 
an overloaded condition. 

Uniform lighting throughout the train is important 
and it is felt this is more nearly accomplished by head- 
end dynamo baggage car turbine generators than by 
axle devices. The reason for this is that a baggage car 
generator, lighting the whole train at the same time, 
sends sufficient current into the batteries to cause them 
to float on the lines and stabilizes the voltage. Uniform 
lighting not only demands good voltage regulation but 
also the right number and proper placement of lights 
in tthe scat. 


Proper Design of Equipment 


The important factors to be considered, and which are 
essential, are: 


1. Artistic design and arrangement of fixtures. 
2. Efficiency of maintenance. 


There does not seem to be much chance of artistic 
design in the present construction of all-steel cars ex- 
cept in the general lines of the upper deck. There is 
more opportunity in the lighting fixtures but here we 
again find that efficiency of maintenance in a measure 
blocks design. We are inclined, generally, towards 
plain fixtures of smooth lines and surfaces, except in 
dining, parlor and observation cars. Sufficient latitude 
can be taken insofar as fixtures are concerned to provide 
pleasing designs, keeping in mind at all times that pa- 
trons of railroads, to the majority of cases, like an abund- 
ance of light. 


Proper Maintenance Program 


The problem of maintenance of equipment always 
confronts us. It eytails proper organization of shop and 
terminal forces and the proper educating of terminal 
forces where daily inspections and running repairs are 
made, for the reason that unless this part of the work 
is properly handled much damage and embarrassment 
results. Asa matter of fact practically all railroads have 
an individual method of handling the maintenance of 
equipment. 
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Reliable Check of Conditions and Requirements 


It is important that originating terminals give proper 
attention and inspection to lamps, generator regulators, 
both axle and head-end baggage car generators, wiring, 
and electric fans, also the storage batteries. All of these 
must be tested daily before leaving the originating point. 
Careful record should be kept on suitable forms which 
will provide proper information as to the conditions and 
will also be an indicator to the shop forces as to the 
general conditions found in operation and better enable 
them to determine defects should difficulty be experi- 
enced, without the necessity of a great expenditure of 
money when cars are shopped. Such records will also 
in a measure expedite the work when cars are in shop. 

Many interesting articles have been written on the 
subject of passenger train car lighting and its mainte- 
nance. In an article appearing in the Railway Electrical 
Enginecr, March, 1926, issue, W. J. Dawson, electrical 
engineer of the Kansas City Terminals, gives some in- 
teresting information on their method of handling this 
important work. The Kansas City Terminals having a 
large field in which to work on account of handling both 
axle and head-end lighted cars, Mr. Dawson has been 
afforded an opportunity to study the efficiency of prac- 
tically all classes of equipment, and those who have not 
had an opportunity of reading this interesting article 
will be greatly benefited by obtaining a copy and study- 
ing over what has been said on the subject. . 

Another ‘article appearing in the Railway Electrical 
Engineer in the issues of both February and April, 1926, 
by G. W. Wall, car lighting foreman, D. L. &* W., 


brings out some interesting facts in connection with car 


lighting maintenance. 


In the December, 1925, issue of the Railway Electrical 
Engineer there is an article on the practices followed on 
the Southern Pacific on axle car lighting maintenance. 
This dwells mostly on the operation and maintenance of 
800 axle light generators, a large majority of which are 
body hung. A feature worth noting is that all pulleys 
are mounted on the center of the axle. The use of a 
14-in. face pulley with 2-in. flange is provided. It seems 
to me that this width face pulley provides a suitable 
condition and is a happy medium between the 10-in. 
pulley now quite generally used and the 25-in. and 28-in. 
pulleys that are being experimented with to a great ex- 
tent. They have also gone into the subject of belt clear- 
ances carefully, having located truck frames and brake 
beams so as to meet belt requirements, thereby reducing 
maintenance cost on this item. It is found in the opera- 
tion of the axle generator equipment that lost belts consti- 
tute one of the greatest expenses, and also cause light 
failures which naturally brings considerable criticism 
from the traveling public. 


Railroad Car Lighting from the Locomotive 
Headlight Generator 


This system lends itself to a lighting field that has 
been more or less neglected. The people in the smaller 
towns on our railway are beginning to complain bitterly 
of the poor lighting obtained from oil lamps which are 
universally used in this service. Suburban trains have 
been pretty well taken care of on most roads but the 
branch line trains that reach out into farming districts 
demand immediate attention. 

Our experience with this system of lighting proves 
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that it costs less for operation than keeping up oil lamps 

and the satisfaction given to our patrons is such that a 
reasonable expense can be gone into to increase the use 
of electric lighting on branch line trains. 


Lamp, Belting and Battery Costs 


Electric lamps probably constitute one of the greatest 
items of expense in car lighting. There are several rea- 
-sons, 1.e., rough handling of cars breaks many, variation 
in voltage of the generators, careless handling by em- 
ployes and operating the voltage above the rated voltage 
of the lamps. Unfortunately this latter condition is 
more severe on head-end baggage car generator lighted 
trains than in axle generator equipped cars. On account 
of the drop in the main wires of a long train—12 cars— 
800 to 850 ft. long, the voltage of the head-end gene- 
rator has to be carried from three to five volts higher 
than the lamp voltage. Although a three-wire loop re- 
turn system is used and theoretically the voltage should 
be the same at the rear of the train as in the front cars, 
this is not the case on account of the overloading of the 
train wires on a 12-car train, and the lamps in the front 
cars burn out sooner than those in the middle or rear 
cars.. However, when one considers that we have in 
service on our road about 36,000 lamps in cars, there 
is a great opportunity for breakage. While we are con- 
tinually calling the attention of our yardmen and bag- 
gagemen to the care of electric lamps, there is still room 
for improvement. 

Axle generator belting is a serious expense on axle 
lighted roads but these roads are continually working on 
this problem as articles already referred to point out. 

The storage battery is our greatest expense in operat- 
ing train lighting and the principal reason is the over- 
discharge that they are continually subjected to. This 
resolves itself into an operating condition that can be 
overcome to a large extent by a larger investment in 
batteries in order that there will be enough batteries on 
the trains so that they can carry the lamp load without 
becoming over-discharged. 

You all probably know that sulphation of the battery 
cells does the greatest amount of damage to them and 
begins to act when the battery is discharged down to 57 
volts in a 32-cell battery and 27 volts in a 16-cell bat- 
tery, and becomes more active as the cells are further 
discharged. Bad sulphation in a battery can only be 
overcome by long charging and if thoroughly done, re- 
quires that the battery be taken out of service and great 
expense incurred. 


Illumination of Steam Passenger Cars 


“Light and not lamps determines economy of car light- 
ing’—E. E. Dorting, lighting engineer, Interborough 
Rapid Transit Company, New York, Electric Railway 
Journal, July 13, 1924. 

While Mr. Dorting’s article is entirely devoted to the 
lighting of street railway cars, using five lamps in series, 
his digest of the matter is most complete and convinces 
one of the value of such a study. 

His first sentence “Light and not lamps” applies to 
the lighting of railway passenger cars with equal force 
and it is along these lines that railway men have been 
working of late years. The manufacturers have greatly 
aided us by continually producing better lamps and 
better reflectors and by cooperating with us in tests, etc. 
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It is generally conceded that single, large lighting units 
located in the upper deck of the car, while perhaps not 
giving as even an illumination as a large number of 
smaller lamps, are satisfactory. The first cost and the 
maintenance is so much lower that it better meets 
present day efficiency. 

These large lamps are generally enclosed in a semi- 
opaque bowl to prevent glare. The disadvantage of ex- 
cessive glare is generally understood, but a recent test 
made with open front berth lamps brought it out so 
forcibly that the matter is worthy of mention. Our test 
was made in a sleeper equipped with open front berth 
lamps using 25-watt, P. S. 16 clear lamps, 314 candle 
feet being the average light obtained. In the next car of 
the same design and color, with enclosed front berth 
lamps, using the same globes and carrying the same volt- 
age, nearly six candle feet were read on the photometer. 
This was brought about simply because the glare from 
the open front berth lamps caused the eyes of the operator 
to contract to such an extent that he was unable to read 
the photometer correctly. 


Wishes of the Public Should Be Met 


The question of proper lighting for passenger cars is, 
from the standpoint of satisfactory service, an important 
one. It takes rank with questions of safety of train op- 
peration, speed and adequate temperature control. The 
lighting of a passenger car is one oi the first things no- 
ticed by a passenger in case it is not proper. On the 
other hand good lighting is taken so much as a matter 
of course that on a passenger train it attracts no atten- 
tion except from the most observing. The traveling 
public demands greater comfort and more luxurious 
surroundings than in the past and, whereas some years 
ago sufficient light to enable the passenger to see his 
way through the car was acceptable, today cars must be 
as brilliantly lighted as the homes in which the indi- 
viduals live. This has forced greater attention to this 
subject. The improvement has beén gradual and it may 
be expected that the future will demand even greater 
attention to those items that make for greater comfort 
to the travelers. 

Adequate and proper lighting conditions involve the 
type of equipment, source of supply, design of fixtures 
and the proper use of the equipment provided. The type 
of equipment is of minor consideration because in these 
days the electrically lighted train is almost universal. 
In some cases oil and gas are still used to more or less 
extent, but such cases are too few to be of general in- 
terest. Likewise the source of supply is almost univer- 
sally the axle generator system. A few cases still exist 
where the head-end system is in use but these cases are 
rare. They are of importance, however, because there 
is some tendency to use the head-end system for the 
lighting of branch line trains and suburban trains, using: 
the headlight generator for the dual purpose of lighting 
both the locomotive and train. 

The design of fixture is of considerable importance, 
particularly in those cars provided for passengers who 
pay for special consideration. The fixtures should be 
such as to harmonize with the other parts of the car, 
should be artistic, and of the proper design technically 
to give most efficient light and at the same time be easily 
maintained. The artistic sense varies from time to time | 
and this should receive consideration in providing the 


216 

## 
fixtures because it may be found necessary to change 
them, after a few years’ service, for a fixture that will 
be in keeping with the trend of the times. The location 
of the individual fixtures within the car demands atten- 
tion in order that an efficient and pleasing lighting ar- 
rangement will be obtained. 

The maintenanec of the lighting equipment for pas- 
senger train service must be of very high order. In 
order that the equipment may be maintained in this man- 
ner without excessive expense requires special consider- 
ation to the material and workmanship which goes into 
the making up of the lighting system—including the 
generator, the belt which drives it, the batteries, switch- 
board, fixtures, conduit and wiring. Too careful con- 
sideration cannot be given to the quality of insulated 
wire used in the manner in which it is installed. Trouble 
is often experienced through installing conduit in a man- 
ner that tends to collect moisture, either from direct 
entry or by reason of condensation. The batteries are 
worthy of expert attention, otherwise they will not be 
maintained in a condition that will render them available 
for 100 per cent service when they are called upon to 
meet an emergency. Unless properly maintained, their 
efficiency is greatly affected and you have a condition 
where comparatively great weight is hauled around 
which is of no practical value. 

As previously mentioned, the lighting of a car is one 
of the things that comes in for close scrutiny of the 
traveling public. It is therefore of extreme importance 
that some agency be made responsible for keeping in 
touch with changes that come about in matters of artis- 
tic sense and be prepared to offer suggestions for the 
altering of existing equipments to keep them strictly up 
to date. Unless this is done a car will soon take on the 
appearance of an old model and is likely to create ad- 
verse opinion. 

As to the matter of lighting certain trains from a 
large capacity headlight generator, this is found in some 
cases to be an economical procedure and _ satisfactory 
lighting is entirely possible. This system avoids much 
of the maintenance expense involved in other systems 
but close maintenance standards must obtain to bring 
about satisfactory lighting conditions, Entirely satisfac- 
torv results have been obtained with this system in 
trains consisting of coaches, dining cars, sleepers and 
parlor cars. 


Utility Companies to Encourage Pur- 


chase of Power by Railroads* 

HE subject of electrification of steam railroads is 
one that in its larger aspects might more properly 

be considered by and dealt with by the electrification com- 
mittee of the steam railroads, leaving to us to consider 
that phase of the problem which more directly concerns 
our own operations. This point of view was made mani- 
fest at the meetings of this committee which was com- 
posed of about twenty representatives, half from the 
steam railroads representing them rather as individuals, 
and half from the electric light and power industry. And 
in these meetings, the greatest interest was manifested 
by the steam railroads in discussing and considering the 
*Report of the Electrification of Steam Railroads Committee presented 


May 19 at 49th annual convention of the National Electric Light Association 
at Atlantic City, N. J 
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attitude which the electric light and power companies 
were taking and in the future would be likely to take 
toward promoting railway electrification. 

It is giving weight to that point of view that the 
presentation as it will appear in the railway electrification 
committee’s report will be presented to you. 

It is, of course, evident that no very hard and fast line 
can be drawn as to the rates which it will be possible 
to make for steam railroad electrification. We all know 
how very largely that will depend upon the local condi- 
tions, the amount of traffic, load factor involved, the 
character of the current power demand, its point of de- 
livery and a number of other obvious elements. There- 
fore, it would be, of course, hopeless to undertake or even 
speculate on anything like a general statement as to the 
probable cost of power. At the same time, there are 
certain fundamentals which it was felt by the committee 
could be formulated in the kind of a statement of funda- 
mental principles on which this approach should be based. 

And while it was not, of course, very easy to obtain a 
consensus of opinion between our friends of the steam 
railway and those engaged in the electric light and power 
industry, an attempt has been made to formulate these 
fundamental principles and they will be presented to you 
very presently. 

Of course, we should not expect that the steam railroads 
would be content to have them considered on the same 
basis as an ordinary commercial or industrial consumer, 
in the way that is not demanded under our regulatory 
laws. 

In most states, the contracts or bases, the schedule on 
which railroad business is done, do not enter as a part 
of the published schedules. In some cases, they are not 
directly submitted for approval before they become effec- 
tive. To. the public service commissions, in some cases, 
these are only filed with the commission after the contracts 
have been made. This don’t imply, of course, that they 
are not in their final result subject to the scrutiny of the 
public service commission as to their reasonableness and 
as to their general effect on the public service as rendered 
by the utility as a whole. 

The railroads, of course, have different criteria as to 
continuity of service, as to the regulation of the service 
that prevails in some of our larger communities. They 
cannot, of course, expect, except in unusual cases, to 
give us the same load factor as the utility companies in 
our larger cities have been able to reach, due to the di- 
versification of services connected to their systems. 


In most cases, they are ready to give us all the load 
they have, and that is about all we can expect from any 
customer. 


Referring for a moment to the report which I, in accord- 
ance established with this convention, shall not attempt 
to read, it is sufficient to say that the report traverses 
some of the more recent electrifications from which it 
appears that of the various important railroad electrifica- 
tions prior to 1925, of which there are about fifteen in 
number, eight secured all of the power required for their 
railroad purposes from electric utility companies, and as_ 
an important part of the report. you will find submitted 
with it a table in which these railroad electrifications are 
analyzed, more particularly with regard to the character 
of the service rendered, the study of the maximum de- 
mand, the methods of measurement, the exemptions from 
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unusual demands. And here one at once sees the very 
great difference that exists in measuring that formidable 
factor in almost all of these contracts, the maximum 
demand. In some of them, the contracts will be found 
to have a five minute demand, others fifteen minute de- 
mand, others an hour demand. In other cases, the demand 
is in some cases a monthly demand. In other cases, the 
maximum demand lasts for a year. In other cases, it is 
a diluted demand, the three heaviest days in the month 
being taken. In others, there are certain exemptions due 
to unusual conditions. 

It is certain that these extraordinary diversities of con- 
ditions in which these matters of measurement of demand 
are approached must cause a great deal of uncertainty 
on the part of the railroads as to the conditions that a 
reasonable and proper contract should cover. And I think 
you will all agree that some of the requirements as to 
measurement of the demand carry us back to our practices 
in our commercial relations ten or fifteen years, and 
should certainly permit of a broader and more liberal 
standardization. 

I think these are matters which a future committee 
should take up with a view of arriving at a rather more 
conservative basis on which these matters should be 
formulated. 

I wish now to have the privilege of presenting a state- 
ment of principles which the committee has reason to 
believe would be a forward step in improving the rela- 
tions between the steam railroads and the power com- 
panies. To many of us, some of these statements may 
appear to be somewhat axiomatic. To others, they may 
be perhaps a liberal interpretation of what is being done 
in some of the cases of larger electrification. But, as 
a matter of fact, it has been felt by the railroads that 
some such formulation should be undertaken, and it is 
felt by the railroads that a declaration of policy along the 
lines that have been here suggested would be useful and 
would make for a better understanding between the steam 
railroads and the operating companies. 

The committee, therefore, begs to submit the following : 

Whereas, There is a growing field for the application 
of heavy electric traction as a substitute for steam upon 
trunk line railroads and in terminals, and 

Whereas, It has been the policy of some steam roads 
to construct and operate their own power generating sta- 
tions, which greatly adds to the investment cost of railroad 
electrifications, and 

Whereas, The concentration of large capacity generat- 
ing stations and the community of interests in high volt- 
age transmission lines of uniform voltage and frequency 
has made available large and reliable generating and trans- 
mission reserves, and 

Whereas, The application of heavy electric traction upon 
railways will depend almost entirely upon the economic 
justification for its investment, and the power producing 
companies desiring to co-operate in the application of 
heavy electric traction upon railways. . 

Be it Therefore Resolved by the National Electric 
Light Association that, as the basic principle of negotia- 
tions for the furnishing of power to railroads for heavy 
traction, it declares that the member companies should 
be willing to undertake to furnish under long term con- 
tracts (subject to a reasonable revision clause) the re- 
quired quantities of electric power for railroad uses, in 
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any form that may be desired by the respective railroads, 
either at suitable points of delivery at roadside distribu- 
ting stations, upon the basis of a contract rate which will 
include only the actual costs, including retirement expense, 
involved in the delivery of the current to the points re- 
quested and an agreed-upon rate of return upon the nec- 
essary investment, including profit. 


Motor-Generator Type Locomotives 
Being Built for the Great Northern 


ar? motor-generator type electric locomotives, simi- 

lar in general to those being secured by the New 
York, New Haven and Hartford Railroad, are being con- 
structed by the American Locomotive Company, Schenec- 
tady, N. Y., and General Electric Company, Schenectady, 
N. Y., for the Great Northern Railway. The two loco- 
motives weigh 250 tons each with 200 tons on the driv- 
ing wheels. They are to be used in connection with the 
extension of the railway electrification from Skykomish, 
Wash., to Wenatchee, Wash., a distance of 80 miles. 
In connection with this extension of the electrification, a 
734-mile tunnel is being constructed through the Cascade 
Mountains, which will lower the present summit 500 feet. 
The new line will substitute 9 miles of practically straight 
track for 18 miles of very curved and heavy grade line. 

The tractive power of the locomotives is exerted by 
two 3-axle trucks, each equipped with three 750/1,500- 
volt direct-current motors. Power will be received 
through a pantograph trolley from the 11,000-volt, 
single-phase, .25-cycle line, transformed to 2,300 volts 
and then converted through a 2,500-kw., 3-unit, syn- 
chronous motor-generator set to direct current. 

Each motor is connected to the axle through twin 
cushion type gears. Two motors are permanently con- 
nected in series. The three unit set consists of a cen- 
trally located motor with a 1,250-kw. direct-current 
generator at each end. By means of guiding axles at 
each end of the unit, provisions are made for operating 
at speeds up to 40 miles an hour, with a maximum 
emergency speed of 50 miles an hour. Type PCL con- 
trol is provided, with arrangements for multiple-unit 
operation of the two locomotives. 

Regeneration will be obtained by controlling the ex- 
citation of the traction motor fields. The use of regener- 
ation permits the use of the motors as a brake, the power 
generated in this way being fed back into the trans- 
mission system. 

A high speed circuit breaker is used to protect both 
the locomotives and the supply lines from short circuits. 
The two pantograph collectors will have a range of from 
1614 to 26 feet—one being used as a spare. 

The maximum tractive effort of the locomotive, based 
on 30 per cent co-efficient of adhesion, is 122,940 pounds. 
The following are the principal weights and dimensions: 
The following are the principal weights and dimensions: 


Mength inside, knuckles... joraaeeenet iar aceei an OSE oc eiaiels, oes Hos tte 56 Ine 
Length. inside: cab’. : 3%. soteeieeeeteeior ates tio sietacc Gates bite Gleit, “On. 
Height inside cabs i..c. cite renee Neer ueyas es, ale 6. ¢ bo) fen deem: 
Height over trolley locked @dawninwesespmeeem: s.: -1s 44). > >: U5tte: sine 
Total..wheel'ibase’ .../4. <.s, enaieheneaerecne cise iaeieie tielacele.s © Beeek aia 60 ft. 0 in. 
Rigid) wheel base. .::.:.:0:<scerleereetede tte ime i cnaticnrnats ete oS axe V5 .ft., LO! cin: 
Total’. wWel@ht 4.5 jp. ccs sis ose os Renee ameter Pe etttas ecto een niet cle acistate's 509,800 Ib. 
Weight ‘om drivers’. - Sieammeentten rate seein nr le os + tes 409,800 Ib. 
Weight per driving (axieas amen meetin ool oasis. 68,300 Ib. 
Weight sper, cuiding axle 7 srry tteestatte Faroe) catty ye veh) cro 014, <4 50,000 Ib. 
Diameéeter-of driving wheelstemmymen: ice tes Oe cc. Selo te meres ccc a's 54 in. 
Diameter of guiding wheelscemerem ae aaretderea eens ctinrs eocs, GO iD, 
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Substation Equipments 


Arrangements have also been made to convert the 
Puget Sound Power and Light Company’s 60-cycle 
supply to 25-cycle, single-phase through a frequency 
changer substation located at Skykomish. In this sta- 
tion there will be two 7,500-kva. General Electric sets, 
each consisting of an 8,000-kva., 13,200-volt, 3-phase, 
60-cycle motor and a 7,500-kva., 13,200-volt, single- 
phase 25-cycle generator. Each set will also include on 
the same shaft a 52-kw. exciter for the motor and a 
77-kw. exciter for the generator. .There will be three 
single-phase, 2,750 kva., 110,000/13,200-volt trans- 
former units. For the 25-cycle distribution, two 7,500- 
kva. transformers are used, stepping up from 13,200 to 
44.000 volts for the feeder distribution. All of these 
transformers are of the oil-insulated, self-cooled type. 


How to Avoid Accidents With Electric 
Equipment* 


LECTRICITY eliminates many 
hazards encountered where 
steam or other prime movers 
are used, but if mishandled or 
improperly installed, it intro- 
duces new hazards equally 
dangerous. The dangerous 
nature of these hazards can 
be appreciated to some extent 
when we. remember that elec- 
tricity is invisible, that it 1s 
noiseless, and that it gives no 
warning of its whereabouts. 

The dangers of electricity 
are from  shock,. burns, 

“flashéd - eyes,’ and: fire. 

Electrical shock results from 
the passage of current through any portion of the human 
body. A shock may produce merely a tingling sensation 
or a slight contraction of the muscles, or it may produce 
more severe and painful results. Muscles may actually 
be injured or the heart action may be stopped. Another 
common effect of electrical shock is to stop the process 
of breathing. If breathing.is not started again within a 
few minutes, death may result. 

The severity of a shock depends upon several factors. 
It becomes more severe with an increase in voltage ap- 
plied; with an increase in area of bodily surface brought 
into contact with the electrical circuit; or with an increase 
in the amount of moisture on the contact surfaces. Per- 
spiration on the skin is an example of such moisture. On 
the other hand, the severity of a shock is decreased as the 
resistance of that portion of the body in contact with the 
electrical circuit is increased. For instance, the callouses 
on the palm of the hand offer more resistance per unit of 
area than does the wrist of other more tender portions 
of the body, and while a shock at the wrist might prove 
fatal, it might perhaps produce only a temporary sensa- 
{ion on the palm of the hand. Another factor of great 
importance is the course of the current through the body. 
A current passing from finger to finger of one hand, for 
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*Abstracted frem the Report on the Reduction of Accidents to Employees 
presented before the convention cf the American Railway Bridge and Build- 
ing Association at Buffalo, N. ¥., on October 22, 1925. 
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instance, has usually only a local effect, whereas when 
passing from one hand to the other, the course of the 
current may lie through some vital organ such as the 
heart or the central nerve system, and it is therefore more 
likely to cause serious results. A similar serious result 


‘might follow when the path of the current is from the 


neck to the foot, or from a hand to a foot. 

Electricity, in its passage through a conductor, develops 
a certain amount of heat which exerts a drying effect on 
nearby articles and may even set them on fire. An elec- 
trical current, when passing through the body, may be 
distributed over a wide path where there is enough fluid 
to prevent immediate drying. At the point of contact, 
however, the current may be concentrated in a small area, 
and here the body fluids not being present in great quan- 
tity, may be dried up so quickly as to cause a local skin 
or flesh burn. Burns usually accompany all severe shocks 
and they often result when the shock is comparatively 
slight. 

Burns may also be caused by contact with a mere prox- 
imity to an electrical are. When a current, in following 
its path, is compelled to jump an air space, the interven- 
ing air, gases, and volatilized particles of the conductors 
are heated to a state of incandescence and the flame thus 
produced is known as an electric arc. The heat of an 
electric arc is the highest temperature obtainable by man. 
It is always dangerous and every precaution should be 
taken to prevent its accidental occurrence. An arc may 
be caused by the effort of a current to flow from one 
conductor to another, even though there is no direct con- 
nection between the two conductors. Arcs may form at 
points where the insulation has been weakened or broken 
down or at loose joints or connections in wires. An arc 
may also be formed when opening a switch. This opera- 
tion should not be done hesitatingly, but with one strong, 
rapid motion. 

Another serious hazard of electric arcs is that of injury 
to the eye, i.e., “flashed” or burned eyes. When welding 
electrically or doing other work near an electric arc, op- 
erators should be required to wear protective goggles with 
properly colored lenses. Unexpected movements of de- 
vices such as circuit breakers may cause injury to persons 
who happen to be near enough to be struck. The unex- 
pected starting of motors may also cause injury to men 
working on them as well as to men operating machines 
controlled by these motors. 

Electrical equipment, to be safe and to give the best 
service, must be properly installed. Qualified electricians 
should be employed to perform all work of installation. 
Workmen who are not electricians, through ignorance, 
careless connecting, soldering, taping, or otherwise, may 
create many unnecessary hazards. Wherever possible 
it is recommended that all wiring be placed in conduits 
and that current-carrying parts of equipment be com- 
pletely enclosed. The conduit can be placed in the most 
convenient location. 


In the event of any electrical appliances becoming de- 


fective, inexperienced persons, either workmen or fore- 


men, should not attempt to make repairs. Blindness, 
burns, or death may be the penalty. Only an electrician 
should be called to attend to all repair work. Inspections 
should be made at proper intervals to ascertain that all 
electrical equipment is in good condition, and any defects 
immediately repaired. 


Construction Details of an Armature Press 


An Important Machine Used in the Train Lighting Repair Shop of 
the Southern Pacific at West Oakland 


By Niels Hansen 


Assistant Foreman Electrician, Southern Pacific Railway, Oakland, Cal. 


HE armature press pictured in Figs. 1 and 2 was de- 
signed several years ago by the writer with particu- 
lar reference to its being used on train lighting 

repair work—armatures in particular. It is now an in- 
dispensable piece of shop apparatus and has paid for itself 
many times over in labor saving and in better quality of 
work turned out due to the ease and convenience in the 


General View of the Press 


Fig. 1 


way the work can now be handled. Formerly an old make- 
shift press setting on the floor was used consisting of 
two 1 in. iron rods about 3 ft. long passing through two 
cross pieces of iron above 1 in. by 6 in. by [5 vin, one 
having a hole in the center for the armature shafts to 
pass through. Distance pieces made from short pieces 
of pipe were put between the armature spider and one of 
the cross pieces while the other crosspiece pressed against 
the end of the shaft. The 1 in. nuts on the ends of each 
rod were then drawn up alternately with an 18 in. monkey 
wrench and a pipe extension lever on the end of this 
when necessary, until the shaft was pressed in or out. 
Needless to say, this old arrangement wasted a great deal 


of time and exhausted the patience of even the best dis- 


posed workmen. It always required at least two men to 
operate while most of the work on the present press can 
be handled by one man very quickly. 

The design of our new press was worked out with the 
following points in view, practicability for train lighting 
work, adequate power for one man to operate, sub- 
stantial construction, saving of labor, convenience and 
appearance. While the pressing in and out of armature 
shafts of various sizes from the 35 kw. head end General 
Electric Company turbo-generator armature to the small 
axle generator armatures is the principal object of the 
press, still the following operations are also provided for: 
—pressing on commutators; pressing armature spiders 
into laminations which are already assembled, from small 


armatures like the Pyle types E2 and C up to the 100 
ampere U.S. L. type C armature; straightening of shafts 
which have been bent in service or in welding and do not 
bend where desired by using a bar while in the lathe 
centers; pressing up or straightening laminations which 
have become flared out at the ends; holding laminations 
under pressure while applying the lamination lock rings 
as used on U. S. L. armatures or locknuts or other types 
of armatures ; pressing in bushings when repairing bale or 
rocker shoes, generator heads, generator pulleys, etc.; 
pressing oif generator heads and ball bearings where the 
latter are pressed or frozen on the shaft; pressing off 
frozen ball bearing hubs or frozen generator pulleys which 
do not yield to the pulley pullers, etc. 

The following are the outstanding features of the press: 

1—It is made of substantial construction throughout ; 
the screw plate A, Figs. 1 and 2, and the pressure plate Iai, 
Iie. 1, are forged out of steel and the strain rods C are 
made out of steel motor car axles. 

2—It is of sufficient power that a 150-lb. man exerting 
his weight 3 in. from the end of the lever can cause a 


Fig. 2 Enlarged View of the Pressure End 


pressure of 47 tons on the end of the screw which is 
enough for practically all ordinary operations encountered. 
If necessary, this can be greatly increased by using an 
extension lever of about a three foot piece of 1% in. 
pipe over the end of the regular lever. 

3—The screw and parts are patterned after a screw 
jack, in fact the handle, ratchet, pawl and cap were taken 
from a broken ratchet screw jack. This type of press was 
built in preference to an air press on account of it being 
more sensitive, in a way that the workmen can feel just 
what he is doing much better. 

4—The head on the pressure end of the screw is made 
4 swivel and case hardened. It is prevented from turning 
with the screw by means of the clamp G, Fig. 2, which 
terminates into a U-shaped guide fitting up under and on 
the sides of the top strain rod‘C. » This protects the ends 
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and centers in the shafts. from becoming damaged. The 
face of the swivel head is counterbored to take short bush- 
ings of different bores which will fit over the ends of the 
various size armature shafts thus centralizing them in the 
press. 

5—The pee shape of the press gives the maximum 
amount of room to work in, much more than if it was 
made square. It is much smaller than a square press 
would be for the same spacing of the strain rods which is 
16 in. centers. This spacing permits any of the armatures 
with generator heads on to be passed through. 

6—The pressure plate B, Fig. 1, has three equidistant 
clearance holes through which the strain rods C pass and 
can be shoved to any position desired and kept from mov- 
ing back by placing one or more sets of U-shaped spacer 
irons E, Fig. 1, over the strain rods C between it and the 
end plate D, Fig. 1. The end plate D acts only as a 
spacer for the strain rods and a means of securing the 
press to its stand. The actual strain is taken up by the 
double 11% in. steel nuts on the ends of each rod. 

7—A four-wheeled carriage supporting a swivel arma- 
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9—The legs are braced by means of horizontal pieces of 
angle iron bolted to the inside of each leg about half way 
up from the floor and forming a rectangular framework 
of L-shaped cross-section. This is made into a tray by 
placing a sheet of 1 in. tank steel on the bottom which 
forms a convenient place to keep the various accessories 
of the press. The tray is plainly seen in Fig. 1. 

10—The screw plate A, Fig. 2, has two holes, one on 
each side of the screw tapped out for 1 in. by 3 in. studs, 
one of which can be seen at H, Fig. 2. These are used as 
part of a pulling device shown in Fig. 2, on operations 
where the pressure plate B, Fig. 1, cannot be used to ad- 
vantage, such as pulling off a frozen generator pulley 
with the head in back of it; pulling off a ball bearing brush 
rig when the brush rocker hub has become frozen to the 
shaft of a No. 20680 Safety generator or pulling off the 
ball bearing and pulley end back grease cap froma 3 kw. 
Safety high speed generator shaft, etc. The set up shown 
is fixed for pulling off a frozen No. 20101-B.B. hub from 
a Safety armature shaft. The two pulling bars have their 
ends bent at right angles to form a sort of hook in back of 
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Fig. 3 Drawings. Showing Dimensions and General Arrangement of Parts of the Armature Press 


ture cradle adjustable for height, forms a most useful and 
convenient part of the press. This cradle can be seen in 
Fig. 1, supporting a U. S. L. type M armature or a closer 
up view in Fig. 2. Turning the hand wheel located be- 
low the carriage raises or lowers the armature cradle very 
quickly. The carriage supporting a load can be shoved 
to the right or left with little effort with the aid of the 
four wheels which run on the top of the stand used for a 
track. An extension of one side of the cradle is bent over 
flat and horizontal extending over and just beyond the 
lower strain rod forming a small shelf, which is used to 
rest an armature on for a moment before rolling it into 
the cradle. These features of the swivel cradle and 
carriage save a great deal of labor in lifting, turning and 
handling the armatures. 

8—The stand supporting the press is made of rigid 
angle iron construction 28% in. high and 49 in. long 
making the center of the screw 35% in. above the floor, 
which is a very convenient height to work at. The legs 
extend out in front and in back at an angle thus prevent- 
ing the stand from tipping when using the long lever. It 
is of sufficient weight not to need fastening to the floor. 


the hub. A clamp (not shown) is then used over the two 
bars to prevent them slipping off when the pressure on the 
screw is applied. Different bars or bolts are used for 
different jobs, but all fit into the clevises through which 
passes a 34 in. pin to hold them. The clevises have tapped 
heads which screw on to the 1 in. studs. 

The power screw is 234 in. diameter and 19% in. long 
overall, 14 in. of which is square threads of % in. pitch 
or 2 per inch. The left hand end is turned down to 2 
5/16 in. diameter for a distance of 4% in. The handle, 
ratchet, and washers take up 23 in. of this amount leaving 
134 in. on the end for the cap. Three equidistant pro- — 
jecting dowel pins in the cap engage in a square groove 
5/16 in. wide by 3/16 in. deep cut in the screw 1 in. from 
the end allowing the cap to turn. The right hand end of 
the screw is turned down to 2 in. diameter for a distance 
of 1% in. from the end and forms the seat for the pres- 
sure head which also has three projecting dowel pins 
which engage in a square groove 5/16 in. wide by 3/16 in. 
deep cut in the screw 7/17 in. from the end. This pres- 
sure head is 3 in. diameter and 3 in. long countererbored 
2 1/64 in. diameter on each end and 1 3/16 in. deep. The 
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end of the screw is case hardened and likewise the inside 
part of the pressure head against which the screw turns. 
The steel ratchet is pressed and keyed on the opposite end 
of the screw inside the handle. It is 37% in. diameter. 
1 1/16 in. wide and has 13 notches for the steel pawl to 
engage in. The cast iron cap is 3% in. long and 334 in. 
diameter at the outer end tapering down to 3% in. at the 
other end which is counterbored 2 21/64 in. diameter, 134 
in. deep. The handle is malleable iron measuring 1034 in. 
long from the center of the screw and has a tapered 
socket for a lever. The lever used is a piece of 1% in. 
by 34 in. steel tubing 45 in. long, one end being tapered 
to fit the handle socket. 

The screw plate 4 is a triangular shaped steel forging 
planed 134 in. thick and having a hub in the center ex- 
tending out 4% in. which tapers from 6 in. to 4% in. in 
diameter at the end. This makes a thickness of 6% in. 
for the screw threads. The three holes through which the 

-strain rods C pass are 1 9/16 in. diameter and spaced 
equidistant, 16 centers. The three sides are all parallel to 
the centerlines through these holes, the bottom being 21% 
in. below and the other two sides 134 in. out from the 


centerlines. The top corner is rounded off to a 134 in. 
radius. The bottom, which is 20 in. long, has its ends 


squared to allow for the carriage F to run under the 
strain rods C and also to allow the pressure plate B to 
slide freely. 

The pressure plate B is likewise a steel forging, tri- 
angular shaped and planed to a thickness of 134 in. It is 
an equilateral triangle of the same general dimensions as 
the screw plate A, except the base. The three corners are 
rounded to a 134 in. radius. The three equidistant holes 
through which the strain rods C pass are drilled 15¢ in. 
to allow the plate to be easily pushed to the left or right. 
A 4 in. diameter hole is bored through the center to permit 
the armature shafts to pass through. 

The strain rods C are 521% in. long overall and 1% in. 
diameter and were made out of second hand hand-car 
axles. The 1% in. hexagon steel nuts on the end of each 
rod take all the strain and also clamp the screw plate and 
end plate D at the proper spacing. 

The end plate D is made of 5% in. tank steel and is of 
the same dimensions and shape as the screwplate A with 
the exception that the bottom is long enough to be bent 
over 2 in. at right angles to provide a means of securely 
bolting it to the base. The hole through the center is 6 
in. diameter and permits extra long shafts to project 
through such as the 25 kw. turbo-generator shafts and 
also enables the workman to look through it to see if his 
work is properly set up and centralized. 

‘The carriage F consists of a piece of 3 in. tank steel 9 
in. wide by 17% in. long including the two ends which are 
bent up at right angles a distance of 1% in. Two 2% in. 
diameter wheels, 4 in. thick with a 1 in. bore are fastened 
to each end of this carriage, by special 1 in. shouldered 
pins threaded on the inside with a 54 in—11 thread. 
These are drawn up tight on the inside of the carriage by 
% in. nuts. The length of the wheel bearing allows 1/64 
in. lateral play of the wheels. The top of the stand or 
base of the press form the track or runway for the 
carriage. Two 3 in. guide pins extend through the 
bottom of the carriage on each side below the top of the 

Stand and just clear the inside edges of it. The screw 
head of an old paper press is bolted to the bottom side of 
the carriage with the screw extending up vertically 
through a hole in the center. This screw, which can be 
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plainly seen in Fig. 2, is 1%4 in. diameter and has square 
threads of 1/3 in. pitch (three threads per inch) cut on it. 
An 11 in. diameter handwheel is keyed and secured by a 
nut on the lower end of the screw. The top end of the 
screw is 114 in. diameter without threads cut in it for a 
distance of 14% in. A socket fits over the end made from 
a steel forging somewhat resembling the letter T in shape 
with the top made concave. The vertical part of the T is 
turned to 2 in. diameter 11%4 in. long and counterbored 
1 17/64 in. diameter, 11% in. deep and square at the 
bottom so as to turn easily on the end of the screw.’ The 
top part of the T is about 2% in. by 5 in. looking down 
on the top and 4 in. in the center: The angle between 
the two top sides is about 135 degrees. The armature 
cradle is screwed onto the top of this socket with flat head 
screws. It is made of 3/16 in. tank steel 9 in. wide and 
1% in. deep and curved to fit a 10 in. diameter armature 
although the center is V-shaped corresponding to the 
angle of the support thus centralizing any size armature. 
The extension of one side forming a rest as previously 
explained is 41% in. by 9 in. the outer edge extending 9 in. 
from the center. The cradle and its supporting socket can 
be turned around on the end of the screw if desired or 
removed as a unit by just lifting it off. The range of 
travel vertically is 3 in. 

The top of the stand to which the press is bolted is a 
rectangular frame 20 in. wide by 49 in. long made out of 
1 piece of 5/16 in. by 2 in. by 24 in. angle iron with the 
corners V'd out and welded into a solid frame.. The 2% 
in. side of the angle iron forms the top. The form legs 
are made from 5/16 in. by 3% in. angle iron ‘and are 
riveted to the inside corners of the top frame. The legs 
extend out in front and in back at an angle making the 
width at the bottom of the stand 9 in. greater than at the 
top. The front side of the front legs and the back side of 
the back legs are turned under at the bottom 4 in. forming 
four feet laying flat on the floor each having a 13/16 in. 
hole in the center so that the stand may be bolted or 
lagged to the floor if desired. These feet can be seen in 
Fig. 1. The iron tray already spoken of is made from four 
pieces of 5/16 in. by 2% in. by 2% in. angle iron bolted 
to the four legs and forming the sides and supports for 
the bottom of the tray which is a sheet of % in. tank 
stéel<24/in, by 48 ina ihe pottom jot the tray is 13. in. 
above the floor. 

The three sets of spacers E, Fig. 1, are made from 54 
in. tank steel bent U-shape, 1 9/16 in. wide by 2% in. 
deep inside. They are bent to a radius conforming to the 
strain rods C over which they are placed. The ends are 
planed off square. Three lengths 6 in.—10 in.—and 
18 in. were selected, one for each set of three. These 
give all the spacing adjustments necessary. By using 
them singly or in combination the pressure plate B can 
be moved to the left from the extreme right hand posi- 
tion against the nuts on the strain rods C, the following 
distances, 6 in—10 in—16 in—18 in.—24 in.—28 in. 
and 34 in. 

The various short bars, pieces of steel tubing and pipe 
seen are the tray and under it in Fig. 1 have been cut 
from time to time to handle the numerous jobs that are 
done on the press. 

Fig. 3 is taken from a blueprint of a rough drawing 
of the press showing the front and both end views. It 
is not drawn to any scale. The dimensions shown were 
only measured roughly. It will, however, aid in visual- 
izing the descriptions given above. 


Types of Motors Used in Railroad Shops” 


A Discussion of the Application and Maintenance of Both 
Alternating and Direct Current Equipment 


ROADLY speaking, motors are divided into two 

B classes, alternating current and direct current. The 

former may be of the induction type, squirrel cage 

or wound rotor or of the synchronous type. 
motors are series, shunt or compound wound. 

A suitable motor is available for each application and in 
order for the proper motors to be applied to shop equip- 
ment it is only necessary for the engineer in charge to be 
familiar with the characteristics of the various motors in 


Turntable Tractor and Motor With Separately Mounted Magnetic 


Brake 
order to intelligently prepare specifications. The ideal 
shop layout will provide both alternating and direct 


current. 


Turntable Application 


From the view point of smooth functioning of locomo- 
tive terminals it seems to be generally conceded that turn- 
tables are the most important single pieces of equipment. 
Present indications are that turntables are going through 
a period of transition, from lengths of from 75 to 90 feet 
to lengths of 100 or 110 feet, to meet the demands of the 
larger locomotives. In many instances the new tables are 
being provided with two motor drive, that is, a tractor and 
motor at each end of the table. When this scheme is em- 
ployed it is good practice to provide motors of horse power 
sufficient for either one of them to temporarily handle the 
table in the event of the other tractor being out of com- 
mission. This can be appreciated, especially by the engine 
house foreman whose predicament, with a broken down 
turntable, the transportation people calling for power and 
the master mechanic practically holding a stop watch on 
him, is not enviable. 

Opinion is not unanimous concerning the rating of the 
motors for turntable drive. When only alternating cur- 
rent is available, wound rotor motors should be used be- 

* Abstract of a paper presented before the Southern & Southwestern 


Railway Club by Charles F. King, Jr., general engineer Westinghouse Electric 
& Manufacturing Co. 
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cause the starting characteristics both regards to current 
demand and torque are superior to squirrel cage motors. 
One large turntable manufacturer recommends two 25- 
horsepower motors with a 55 degree C. 15 minute rating 
and a leading eastern railroad specifies two 35 hp. motors 
with a 55 degree C twenty minute rating. On both specifica- 
tions the motors are totally enclosed and have twelve poles. 
When direct current is available the turntable manufacturer 
specifies 2 series wound motors having a rating of 25 hp. 
for fifteen minutes and the railroad company specifies 
series motors having a rating of 35 hp. for 15 minutes. 
A difference of opinion also exists with regard to the 
resistors to be used with the motors. Some specify 
Electric Power Club Classification 53 which calls for light 
intermittent duty, one minute out of four and others 
specify class. 73 resistor, heavy intermittent duty, two 
minutes out of four. It is interesting to note that both of 
these resistors are designed so as to provide approximately 
70 per cent of full load motor current on first point of con- 
troller. Resistors should be of either the alloy grid or 
edge wound type to assure “standing up” in this class of 
service which, next to crane service, we believe, is the 
most severe service to be met in railroad shop applications. 

The control for two motor turntable drive presents an 
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interesting study. Three schemes, to our knowledge, are 
specified by users and manufacturers. ‘The frat and 
simplest utilize a duplex drum controller for handling, in 
a.c. installations, the stator and rotor currents and in d.c. 
installations the armature and field current. Overload 
and low voltage protection are obtained by means of a 
manually operated circuit breaker, with an under voltage 
trip attachment, located in the main feed. 

The second scheme provides a main line contactor, with 
an electrical interlock, automatically closed in the “off” 
position of the controller. Overload protection is obtained 
by means of two overload relays, one in each motor circuit, 
arranged so that when an overload occurs the action of 
the relays opens the circuit of the holding coil of the 
contactor, allowing the contactor to drop out. If the line 
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voltage fails, the whole control circuit will, of course, be 
deenergized and the line contactor will drop out. As this 
contactor can be reset only in the off position of the con- 
troller, low voltage protection is obtained. 

The third arrangement of control, applicable to alternat- 
ing current motors only, provides for only the rotor cur- 
rents being handled through the controller. The stator 
currents are handled through two main feed contactors, 
one for forward operation and one for reverse operation, 
one of which is automatically closed from the first point 
of the controller in forward position and the other is closed 
from the first point of the controller in reverse position. 
Overload protection is obtained by two overload relays, 
one in each motor circuit so arranged that when an over- 
load occurs the action of the relays opens the circuit of the 
holding coil of the low voltage relay; the low voltage relay 


One Hundred Ton D. C. Motor Operated Crane in Locomotive 
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contacts open and as they are in series with the holding 
coils of the main contactors the holding coils are deener- 
gized which permits the contactor, forward or reverse, to 
drop out. Low voltage protection is provided, except on 
the first point of the controller. 

Magnetic brakes are specified by some users and others 
maintain that foot brakes are the proper decelerators. 
With magnetic brakes it is impossible for the turntable 
operator to “plug” the motors before obtaining at least 
some braking effect. Also it is impossible for the brakes 
to be applied with power on. Magnetic braking removes 
the human element from one operation in the daily routine 
of receiving and dispatching locomotives, for which it is 
worthy of serious consideration. Experience has shown 
that, in the long run, considerable less maintenance is 
required on motors and tractors when magnetic brakes 
are used and it would appear that the comparative smail 
additional cost of installing them is justified. 


The Reason for a Wound Rotor 


Automatic coal wharves, usually of reinforced concrete 
construction, are displacing the inclined track type wharves, 
of wood construction, which are natural fire hazards. 
Constant speed motors are used for these applications. In 
a. c. application, when the reversal in direction of travel 
of the buckets is obtained by reversing the motors, wound 
rotor motors are used because they have to start the 
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buckets up under full load and, as stated in our discussion 
of turntables, these motors, with slip rings and with ex- 
ternal resistors in-the rotor circuits, have the necessary 
starting torques with reasonable current. demands. In 
order to start under full load with a squirrel cage motor 
the motor has to be thrown directly on the line because 
starting at reduced voltage, as with an auto transformer 
or resistance type starter on, say, 60 per cent of line 
voltage, reduces the starting torque in proportion to the 
square of the voltage. With 60 per cent voltage at start 
the torque will be 36 per cent of the torque available when 
starting under line voltage. On the other hand the re- 
duction in current demand will be, approximately, in direct 
proportion to the reduction in voltage or 60 per cent of the 
current demand under full voltage starting. To take a 
concrete example: A % hour, 50 degree C, 6 pole, 25 hp. 
squirrel cage motor, with high resistance rotor, such as is 
used in elevator service, will, when thrown directly across 
220 volts, 3 phase, 60 cycles, demand 240 amperes. The 
possible starting torque under this condition is 350 ft. 
pounds. The full load, or 25 hp. torque is 135 ft. pounds. 
The full load, or 25 hp., current demand of the motor is 
75 amperes. There is no question but what the motor will 
handle the load but a current demand of 240 amperes is 
too great for this application. We, therefore, consider 
reducing the starting voltage to 60 per cent of line voltage, 
or 132 volts, and we find that the motor will exert only 
126 ft. pounds torque which is less than the 25 hp. torque 
rating. The, current has been reduced to approximately 
144 amperes, which is still high, in addition to which we 
find the motor will not exert sufficient torque to start the 
load so we give up the squirrel cage motor and investigate 
the wound rotor motor. We find that we can start a 
motor of this type with full line voltage applied to the 
stator, obtain full load torque and accelerate up to full 
load speed and at no time demand more than approximate- 
ly 125 per cent of full load current which in this particular 
instance will be in the neighborhood of 81 amperes. 

The control will be arranged for push button starting 
and stopping with full automatic control with current 
limit acceleration during the working period. If, as is 


‘sometimes the case, the reversals in direction of travel of 


the bucket are obtained mechanically, a reversing motor is 
not required. This application is met with a squirrel cage 
motor and an auto-transformer or resistance type starter 
either manually or semiautomatically operated. If direct 
current is to be used a shunt wound motor which has 
practically constant speed characteristics will be applied. 


Motors on Cranes 


Modern locomotive terminals are usually equipped with 
motor operated cranes with clam shell buckets to clean 
the ash pits in lieu of air hoists or locomotive cranes, some- 
times called “Cherry Pickers,” both of which have been 
popular in the past. Locomotive cranes still come in very 
handy when serious breakdowns occur to the overhead 
traveling cranes or gantry cranes. At one terminal, where 
approximately 185 locomotives are handled per day, the 
general foreman has been known to speak almost aifection- 
ately of the “Cherry Picker” in times of emergency. Either 
the gantry crane or the overhead traveling crane will re- 
quire three motors to operate it—one for the travel length- 
wise of the ash pits, one for the trolley and one for the 
hoist. The motors will, in alternating current installations, 
be of the wound rotor type and in d. c. installation they 
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will be compound wound. The control will be manually 
operated drums to handle both the stator and rotor cur- 
rents in a. c. applications and the armature and field 
currents in d. c. applications. Magnetic brakes are used in 
conjunction with the trolley motor and the hoist motor 
and a foot brake is used with the bridge motor. Motors 
for this class of service and for all other classes of crane 
service are designed with rugged mechanical parts, large 
shafts, and bearings to withstand the wear and tear of 
overhung pinions in reversing service; high starting 
torque; ample overload capacity; high continuous rating ; 
small diameter armatures thus reducing the power required 
to accelerate and stop the motors themselves; armatures 
well banded to stand the high rotating speeds that are 
occasionally encountered in d. c. applicatious. Accessibility 
for ready inspection and maintenance of wearing parts is, 
of course, essential. Protection from the weather is 
secured by means of double impregnated moisture resist- 
ing insulation and totally enclosing covers. 

Ash pit crane service will be satisfactorily met with 
resistors having Electric Power Club classification 53 for 
the bridge motor and class 73 for the trolley and hoist. 

The control equipment for cranes such as are used in 
machine shops and erecting shops is divided into two 
classes: Manual, that is, opening and closing the motor 
circuits by drum controller; and magnetic, which handles 
the circuits through magnetic contactors actuated by 
master switches. Manual control is used on general 
purpose cranes when the motor ratings are below 50 hp. 
By general purpose cranes we mean cranes, the operation 
of which is at irregular intervals with loads that vary over 
a considerable range. With ratings above 50 h. p. 
magnetic control is used. Magnetic control is not only 
better adapted to handle heavy currents but because of its 
automatic features it also gives better protection to the 
crane and motors. In direct current applications, the hoist 
controller generally provides dynamic braking when lower- 
ing a load and also allows a light load or empty hook to 
be accelerated downward. On alternating current cranes, 
this result is accomplished by means of a mechanical device 
known as a “load” brake. 


Why D. C. Motors Are Sometimes Desirable 


The advantages that direct current motors possess over 
a. ¢. motors, in crane service, with regard to flexibility of 
performance brought about by their capacity to exert very 
large starting torques and the dynamic braking that is 
possible with them, have been influential in their adoption 
by most railroads where general purpose crane service is 
required. Thea. c. motor has a definite maximum starting 
torque and pull out torque which cannot be exceeded. The 
maximum starting torque will range from 2.25 to 2.50 
times full load torque and the pull out torques will range 
from 2.4 to 2.8 times full load torque. A d. c. series or 
compound wound motor with interpoles will exert a start- 
ing torque of more than 3.5 times full load torque, full 
load torque being taken as the torque corresponding to the 
Y% hour, 75 degree C, or crane rating of the motor. This 
value of starting torque, however, is not a true measure 
of the ability of the motor to do work. It is merely a 
factor for convenience in estimating on applications. Asa 
matter of fact, the d. c. motor will try to pull as long as 
current flows to it and the more current that flows the 
more it will pull until, finally, it will burn up if not re- 
lieved of the load. The characteristic ability of the d. c. 
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motor to handle heavy overloads often makes it possible, 
in general purpose crane applications, to use d. c. motors 
of smaller horsepower ratings than good engineering 
practice would dictate for a.c. applications. Circuit break- 
ers, fuses or overload relays prevent the motors from be- 
coming overheated when the crane operators are unaware 
they are handling dangerous overloads. 

Drop tables for unwheeling locomotives present applica- 
tion requiring high starting torques and as such call for 
wound rotor a. c. motors or series wound d. c. motors. 
One leading railroad uses the identical motors for drop 
tables that it uses for turntables. Thus the parts of the 
motors are interchangeable which reduces the number of 
renewal parts necessary to keep on hand. Drum control- 
lers and class 53 resistors will be found satisfactory. 

The advantages of individual motor driven machine 
tools over machine tools driven through line shafting, 
pulleys and belts are generally recognized. The sum of 
the horsepowers of the motors, providing individual drive 
for a given group of machine tools, will be, perhaps, 50 
per cent greater than the horsepower of a single motor 
that could be used to group drive the same machines. This 
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is brought about by the fact that each individual motor 
must be able to handle the full load on the machine where 
as in the group drive it is reasonable to assume that at no 
time will all the machines, making up the group, be operat- 
ing simultaneously at full load. It would appear con- 
servative to estimate, that, in most railroad shops the 
maximum demand from a given group of machine tools 
will, at no time, not exceed 75 per cent of the maximum 
demands of the individual machines making up the group, 
Evidently, then, the first cost of the group driven machines, 
including line shafting, pulleys and belts will be less than 
the cost of the same machines with individual motors. 
When we have said the foregoing, we have said all in favor 
of group drive. Operating and maintenance costs, the 
degree of flexibility possible in locating the machines, the 
illumination of the shop which it is possible to obtain and 
the handling of material by means of cranes are all in 
favor of the individual motor driven equipment. These, 
together with the improvement in morale of the employees, 
which is a natural outcome of better working conditions, 
more than balance the greater initial investment. 

We stated near the beginning of this paper that the ideal 
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shop will have provision made for a supply of both a. c. 
and d.c. The basic current will be alternating because its 
voltage can be stepped up or down, for transmission or 
distribution, through high efficiency transformers. Direct 
current is usually obtained by means of motor-generator 
sets or synchronous converters. 

Direct current may be used for all machine tool drives, 
but on some machines it has little or no advantage over 
a. c. drive. When close speed adjustment is desirable and 
on reversing machines direct current is preferable. When 
alternating current motors are used the general practice 
is to use those of the constant speed or squirrel cage type 
and speed adjustments are obtained by gear shifting. 
Where the nature of the work does not require frequent 
speed changes this arrangement furnishes satisfactory 
drive. 

With direct current motors it is possible to obtain 
dynamic braking at a small increase in cost of control. 
This permits very quick stops and in some instances will 
provide an increase in production when frequent stops are 
required. Direct current motors are used, practically with- 


View of 350 Hp., 80 Per Cent P. F., 180 R. P. M. Clutch Type 
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out exception, in the plants of the Ford Motor Company. 
On reversing drives the usual practice is to provide 
dynamic braking, with consequent quick and smooth re- 
versals and minimum strain on the machine parts. 

One of the main reasons for the success of electric drive 
of machine tools is the ease with which various functions 
may be accomplished electrically that would be impossible 
or difficult with mechanical drive. Protective features, 
automatic functioning of motors, and interlocking of two 
or more motors can be accomplished more easily with 
electric drive. 


Applying A. C. Motors to Machine Tools 


Obviously, in all machine tool applications, where it is 
at all possible to do so and we believe it is possible in 90 
per cent of the machine tool applications in railroad shops, 
a. c. squirrel cage motors should be used. The first cost 
is less than the first cost of d. c. motors and the simplicity 
of construction, the only wearing parts being the bearings, 
makes for low maintenance costs. Now that it is possible 
to obtain sleeve bearings that will keep the oil in and 
dirt out, maintenance expense of squirrel cage motors 
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need give very little concern. Bearings wear down be- 
cause minute particles of abrasive matter enter the hous- 
ings and displace particles of the oil filament between the 
bearings and the shaft. If it is possible for dirt to enter 
it is possible for oil to get out, the result being that the 
windings are finally soaked with oil and dirt. Consequent- 
ly the life of the insulation is very much reduced. A 
bearing housing, that keeps the oil in and dirt out, em- 
bodied in a squirrel cage motor of high class’ construction 
will make of that motor a motive unit the maintenance 
cost of which will be surprisingly low. Motors of this 
construction have been in service for eighteen months, 
practically twenty four hours a day, and no oil has been 
added. The windings are described as “bone dry.” 


Use of Synchronous Motors 


Synchronous motors are used in railroad shop applica- 
tion to drive air compressors and as the motor ends of 
motor generator sets, the generator ends being either 
direct current or alternating current. When the generator 
end is alternating current the motor generator set is called 
a frequency changer because the frequency of the output 
is different from the input. Frequency changers are some- 
times used to obtain 25 cycle current for electric traction 
and now that automatic train control and automatic train 
stop, both of which, in some installations, utilize 100 cycle 
or 140 cycle current for the track circuits, are being in- 
stalled to comply with the orders of the Interstate Com- 
merce Commission, a new field, in the railroad world, has 
developed for synchronous frequency changes. The 
synchronous motor is preferable to the induction motor 
because its power factor can be controlled. In shops, 
where the principal load consists of induction motors, the 
system power factor will usually be relatively low. A 
synchronous motor driving an air compressor or an 
electric generator provides a convenient means for improv- 
ing the system power factor. 


Applications of standard synchronous motors are limited 
to those requiring low starting torque. This condition-is 
met, in air compressor drive, by providing mechanical un- 
loaders which usually function to hold the air intake valves 
open until the motor is up to synchronoous speed and its 
field excited. 

A new motor, known as the clutch type synchronous 
motor, which has high starting torque, low starting cur- 
rent and the usual good efficiency and power factor charac- 
teristics of an ordinary synchronous motor, has recently 
been developed. 

As a rule we do not appreciate the excellent service 
and long life obtained from electric motors. Assuming 
that the motor is in good condition, as it should be if made 
by a reliable manufacturer, failures are nearly always due 
to surrounding conditions, rather than to inherent defects. 
The principal causes of failure are moisture, dirt, and 
vibration. Failure due to moisture and by moisture we 
mean not only exposure to weather or drippings from 
water pipes, but also sweating in a saturated atmosphere 
or even damp air, which does not cause precipitation on 
the motor parts but may nevertheless affect the insulation, 
have to a large degree been eliminated by the application 
of varnish, by varnishing methods and by proper me- 
chanical support. 

Continued vibration will cause the toughest steel to give 
way in time. Copper and insulation should not be ex- 
pected to stand up any better. 
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Dirt, however, is the great enemy of. electrical equip- 
ment. It clogs up ventilating ducts causing increases in 
temperature. Such increases, not being due to overload 
currents and therefore the circuit breakers or fuses will be 
of no avail to protect against, may finally break down the 
insulation because, as is well known, the temperature the 
insulation will stand is the limiting element in the rating 
of electrical machinery. If of a conducting nature, the 
dirt may permeate through the insulation or from conduct- 
ing paths around the insulation, ultimately causing break- 
downs. If of an acid nature, or if it contains sulphur or 
other substance which may react with water to form an 
acid, break down is almost inevitable. 

Summary 


In closing we would offer a few suggestions in the 
nature of a summary. 

1. Besure to specify motors and control having charac- 
teristics best adaptable to the load to be handled. 

2. Bearings that will retain the lubricant and exclude 
foreign matter are essential for continuity of service. 

3. Connect the motors to the loads so as to preclude 
vibration. Mount pulleys and gears as close to the bearing 
housings as possible otherwise they may set up high bend- 
ing stresses and cause shaft deflections. 

4. Make sure that overload protective devices serve the 
purposes for which they are installed. Overheating 
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the motors too frequently will destroy the insulation. 
5. Keep the equipment clean; the frequency of clean- 
ing being governed by the location. 


Obviously, a motor 


Synchronous Motor Driving Air Compressor 


driving a blower in a forge shop will require more fre- 
quent cleaning than a motor driving a lathe in a machine 
shop. 


Bellinzona Station, Switzerland 


Focusing Headlights in the Daytime 


At St. Augustine on the Florida East Coast, the device 
shown in the illustration is used for focusing headlights 
in the daytime. The principal which is made use of is 
that the light beams coming from the headlight reflector 
travel in parallel lines when the lamp is correctly focused. 

The arrangement consists of two circular steel plates 
supported from an old frame of a headlight door. The 
plates are separated from each other by four pieces of 


Device Attached to Headlight Case Which Will Allow the Lamp 
to be Focused in the Daytime 


conduit, each piece being exactly the same length so that 
when the two plates are secured together they will lie in 
parallel planes. The space between the plates is 8 inches 
although, this may be more or less. 

In order that the two plates may be exactly alike, they 
were both drilled at the same time. In addition to the 
holes required for passing the hook bolts through to se- 
cure the plates to the headlight case, there is a series of 
9 very small holes drilled in each plate, these are spaced 
equi-distant from each other, around a circle whose diam- 
eter is 10 inches. In focusing the headlights, the beams 
of light passing through the small holes in the plate near- 
est to the light source will register upon the holes in the 
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second or outer plate. This registration will take place, 
however, only when the lamp is in focus. In all other 
positions of the lamp, the spots of light on the second 
plate which are observed on the inner side ot the plate 
will not coincide with the holes and hence it is an easy 
matter to tell when the lamp is properly focused. 

Further adjustment such as the position of the beam 
upon the track can only be made at night, but this is, of 
course, quite distinct from the matter of focusing of the 
light rays. 

Various modifications of the headlight focusing device 
are being constructed by different roads by those inter- 
ested in this work, but it is understood that the basic 
patents are held by the Pyle National Company and 


equipment for daytime headlight focusing may be pur- 
chased from this company. 


Electric Watchman for Chain Grates 


The power plant engineer in the plant of a western 
railroad has developed a device which automatically rings 
an alarm when it is necessary to replace grate bars in a 
chain grate. 

The outer end of the grate and the coal hopper are 
shown in the illustration. The grate is in effect a link 
belt which travels on two sprocket wheels or rollers, one 
roller being outside in front of the furnace and the other 
at the rear of the fire box or combustion chamber. As 
the top of the grate moves into the furnace it carries 
with it coal from the hopper. The coal is burned on the 
grate and the ashes fall off the inner end of the grate. 

In time certain grate bars are warped by the effect of 
the heat and it becomes necessary to replace them. This 
can be done while the grate is in service as 1t moves very 
slowly. Warping or other deformation of the grate bars 
causes them to fit the sprockets improperly and the dam- 
aged part of the grate will begin to ride up on the ends 
of the sprocket teeth, 

To assist the firemen in watching the grates, the en- 
gineer has installed a device which automatically detects 
deformed grate bars. A piece of 34 in. pipe is mounted on 
the front ae the hopper as shown by means of two U bolts. 

The bolts are not pulled up tight but serve as bearings 
in which the pipe can turn. The pipe is drilled im Six 
places equal distances apart and fitted with six 1%4-in. 
rods which hang down vertically within an inch of the 
erate bars. Each one of the /4-in. rods is made in two 
sections and is fitted together at the center by a sleeve 
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and two set screws so that the length of the rod is ad- 
justable. 

A split fiber block is bolted to one end of the 34-10 
pipe and.a contact arm about 6 in. long is screwed to the 
fiber block. Another insulated contact is mounted on the 
edge of the coal hopper so that it will engage with the 
contact on the pipe when the pipe is turned. An alarm 
bell and a bell ringing transformer are connected in 


A High Bar on the Grate Causes a Bell to Ring 


circuit so that the bell will ring when the two contacts 
engage. 

When a grate bar is warped so that it engages im- 
properly with the sprocket, that part of the grate is lifted 
up. As the raised section of the grate passes one of the 
14-in. feeler rods it touches the rod. This turns the pipe 
and causes the bell to ring, thus notifying the fireman 


that a new grate bar is needed. 


Human Nature 


There's a thing called Human Nature, 
Which we acquire at birth 
And we take what “Nature” 
Regardless of its worth; 
We can never swap nor change it 
For some other envied brand 
Though it oft antagonizes 
Those who do not understand: 
We may grow a thin Veneering 
And certain faults subdue 
But underneath the surface 
We still are me and. you. 
There's a further readjustment 
Which mankind can attain 
And it helps a lot while living 
For it makes us more humane: 
Its the art of over looking 
Irritating things when met 
Or forgetting quite serenely— 
The things we should forget: 
A man with this attainment 
Has an asset here on earth 
But we have to go and earn it 
To appreciate its worth. 


hands us 
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Trying 
I love the man who says, “I cANn”; 
Though tough and hard the grade; 
Who goes right in and—WorkKs TO WIN 
Until the goal is made! 


Though tough the climb, and long the time 
Before he’ll win the prize; 

He neither waits nor hesitates ; 
But goes ahead and—Trigs! 


The staller stands with idle hands, 
And cries, “It can’t be done!” 

But this brave heart—just makes a start 
And soon—THE GOAL Is won! 


Long live the man who says, “I cAN”; 
Without complaint or sighing! 

For work BEGUN—is work HALF poNnE! 
The hardest part is—Try1nc! 


“Our Troubles” 


Getting out this magazine is no picnic 

If we print jokes, people say we are silly ; 

If we don’t, they say we are too serious. 

If we clip things from other magazines 

We are too lazy to write them ourselves ; 

lf we don’t we are stuck on our own stuff. 

If we stick close to the job all day 

We ought to be out hustling up news; 

If we do get out and try to hustle, 

We ought to be on the job in the office. 

If we don’t print contributions 

We don't appreciate true genius; 

And if we do print them 

The magazine is filled with junk. 

Now like as not some guy will say 

We swiped this from some other maga- 
zine. We did. 


This Will Interest You 


You don’t have to be a remarkably fine writer, or an 
artist to contribute a description of some practical shop- 
made device or some practice that you have found useful 
in your daily work. A simple description and a penciled 
sketch will be fine and we will pay you well for your 
trouble. If you know how to use a camera, so much the 
better, as photographs of practical devices are always 
useful. 

This is your particular section of the paper and we are 
extremely desirous of getting more descriptions of things 
which men have found useful into it. No matter if you 
think your device is so simple that everybody knows 
about it, you may be wrong, and you cannot make money 
any easier than sending a short write-up of it to the 
Railway Electrical Engineer, addressed to the Inter- 
change Department. You probably have thought you 
would write something for this department some time 
but have put it off. for one reason or another. Don’t 
wait any longer—do it today. 
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Ball Bearing Electric Chain Hoist 


The Yale & Towne Manufacturing Company, Stam- 
ford, Conn., has recently developed a ball bearing electric 
chain hoist known as Model 20B. It embodies such 
features as close headroom, long lift, higher speed, auto- 
matic top and bottom limit stops, and greater over-all 
strength. This hoist has high factors of safety in the 
strength of the load-supporting members and is designed 
to withstand shock loads so common to this class of 
equipment. All suspension members of the hoist are made 


Yale Ball Bearing Electric Chain Hoist with Low Headroom 


of steel. The hoist can be quickly adapted to any over- 
head system. The side plates of the trolley carriage can 
be spaced on steel bars to fit the desired beam flange. 
Yale electrically welded steel chain can be furnished 
for varying lengths of lift. The centralized steel sus- 
pension provides a constantly balanced load on the trolley 
wheels and hoisting unit irrespective of load position. 
The mechanism is fully enclosed in oil-tight chambers 
and is compact and easily accessible for inspection with- 
out expert service. The large chrome vanadium steel 
ball bearings surrounding the steel load sheave adds a 
big factor for low current consumption and general all- 
around hoisting efficiency. The heavy steel one-piece load 
sheave, Srourd on an arbor to give perfect concentricity 
for the ball races, is bronze-bushed for the driving pinion, 
and splash lubrication provides a continuous flow of oil 
over all gears, pinions and bearings. The driving pinion 
that passes through the load sheave is capehined ! from a 
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single drop forging. 
are ground to .0O1 in. 

The motor brake is operated positively by the control 
handle. When the current is on, the brake arms are 
lifted clear of the drum so that there is no dragging or 
friction during the hoisting operation. Immediately. the 
current is shat off, the Penis arms clamp tightly around 
the hoisting drum, producing a powerful, positive braking 
action, 

The upper and lower limit safety stops are mechanically 
connected with the controller and operate the drum brake 
when the load hook has traveled its limit in either direc- 
tion. The current is cut off and the brakes are applied 
the moment the limit of travel is reached. An upper limit 
stop does not in itself provide maximum safety of opera- 
tion, but when combined with a lower limit stop the pro- 
tection afforded is complete. 

The steel chain containers can be furnished to hold any 
length of slack chain up to 60 ft. for 4%, % and 1-ton 
hoists and 30 ft. for the 2-ton hoist. 


The bearing surfaces on the shaft 


These containers 
are secured to the under frame of the hoist and do not 
affect the headroom. 


Hy-Lift Industrial Truck 


A 6-ton Hy-Lift industrial truck has been developed 
by the Baker-Rauling Company, Cleveland, Ohio, for 
handling heavy machine dies and castings at shops, 
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Baker 6-ton Hy-Lift Truck of Unusually Rugged Construction 


storage sheds and platforms. Both dies and cast- 
ings have increased greatly in size and weight during the 
past few years and proven rather destructive to trucks 
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designed to carry only two or three-ton loads. The 
six-ton machine illustrated has been designed with the 
necessary strength and ruggedness for this work. 

The main frame of the truck consists of two 8-in. 
and two 9-in. channels, tied together by a 1-in. gusset 
plate. The roller frame is fabricated from four 1-in. 
plates and the %-in. steel platform is carried by four 
8-in. channels. The vertical track on which the roller 
carriage runs consists of two 8-in. nickel-steel I-beams 
rolled specially "for the Baker Company. The power 
plant employs a Baker totally enclosed series motor, 
driving through a worm reduction and full floating 
axle shafts. The driving axle is connected to the 
frame by means of the patented duplex compensating 
suspension, which relieves all axle strains and main- 
tains accurate alinement between the axle and truck 
frame under all road conditions. The hoist is of the 
two-cable type and the drums are driven by a com- 
pound wound motor through a combination worm and 
planetary reduction. 


Reciprocating Snap Switches 


A number of new types of switches have been added 
to the line of Heater Switches manufactured by the Arrow 
Electric Company, Hartford, Conn. The round base line 
of switches has been extended to include a 54-ampere size 


Flush Type Heater Switch and Cover Plate 


which will take care of 5 kw. service for electric water 
heaters and other heavy duty appliances. Other additions 
include high capacity, 250 volt switches in the round base 
type on all switches having a 3 in. base or larger, a com- 


Three-Wire Flush Receptacle, Brass Plate and Porcelain Cap 


plete line of new bus-bar range switches with special 
spacings, heavy duty heater switches and three wire 
receptacles for flush mounting. All of the Arrow switches 
are built on a reciprocating principle, permitting them to 
be operated in either direction. 


Spot Welders for Heavy Sheet Metal 


One of the machines recently developed by the Thom- 
son Electric Welding Company, Lynn, Mass., is a 
heavy-duty spot welder designed for handling sheet 
steel and iron up to 5/16 in. thickness and also soft 
sheet brass up to No. 14 B & S gage. These machines 
are built in various sizes, one of which is shown in the 


RAILWAY ELECHRICAL ENGINEER 


Vol. 17 Now? 


illustration, for different kinds of work. The lower 
horn of the welder is of cast copper and is made as nar- 
row as possible to get into small openings. The top is 
covered with a brass jacket insulated from the horn it- 
self to prevent sparking should the work rest against the 
metal at any point. This horn is not made to stand 
heavy strains and is not recommended for heavy stock 
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Spot Welder Designed for Heavy Work on Flat Sheets 


where considerable pressure is required to bring the 
stock together for welding. This machine can also be 
equipped with a swinging table which is secured to the 
side of the column. 

The dies are water cooled and have interchangeable 
points. For heavier work, a solid die is recommended 
instead of the water cooled type, the solid dies being 
cooled by contact with the water cooled holders. 

The Thompson spot welders are built in several sizes 
to handle a large range of work and the various types 
on exhibit are capable of handling up to 3/16 in. soft 
cold rolled steel under ideal conditions for welding. 
These machines have a throat depth in four sizes rang- 
ing from 15 in. to 51 in. and are 75 in. high, set up on 
the floor. 


Four-Pole Train Centrol Generator 


An 800-watt turbo-generator set having a four-pole 
generator for locomotive lighting and train control 
service has recently been developed by the Sunbeam 
Electric Manufacturing Company, Evansville, Ind. It 
is known as type R-4 and is similar in appearance to 
the R-3 two-pole machine except that it has three feet 
for mounting instead of four. The turbine ends of the 
two machines are identical in all details. . 

The shaft is made heavy to reduce vibration to a 
minimum and is mounted on two No. 306 ball bear- 
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ings as required by A. R. A. specifications. The gene- 
rator has four poles on which the field coils are wound. 
These poles are fastened to a ring which is removable. 
After the end bearing is removed, four bolts can be 
removed from the main casting and the entire field 
assembly pulled out. There are four brushes and the 


brush holders are mounted on a ring which can be taken 


Sunbeam, Type R-4, Headlight and Train Control 


out as a unit. The armature is wave-wound and any 
brush may be lifted without disturbing the commuta- 
tion or flow of current. The generator is rated at 800 
watts, 32 volts and runs at 2600 r.p.m. The machine 
is totally enclosed and is provided with a water-tight 
terminal box. The weight complete is 185 pounds. 


Induction Motor Starter 


A new starter recently placed on the market by the 
General Electric Company, Schenectady, N. Y., bears 
the type designation CR-7055-A-1. It is a reversing 


Reversing Starter for Squirrel Cage Motors. 


primary resistor starter for squirrel cage induction mo- 
tors. Two three-pole line contactors are provided with 
this starter. These contactors are electrically and mechani- 
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cally interlocked and are mounted back-to-back on the 
panel. A magnetic time interlock provides a predeter- 
mined definite time of from one to three seconds between 
the closing of the line contactor and of the accelerating 
contactor. 

Two-point starting is provided by a resistor designed 
to conform to Electric Power Club classification No. 
16. A temperature overload relay with an external re- 
setting mechanism furnishes overload protection. The 
enclosing case is of sheet metal, semi-ventilated, and is 
provided with feet for wall mounting. When mounted, 
the panel occupies a position at right angles to the wall. 
Doors may be locked and are provided at front and 
back of the panel. 


Electric Fans 


The Safety Car Heating & Lighting Company, New 
Haven, Conn., has developed an electric fan for railway 
passenger cars along somewhat radical lines as is 
clearly indicated in the photograph. When first intro- 
duced it was received cautiously, but later its advantages 


A Fan Which is Ornamental as Well as Practical 


were recognized and now its acceptance is quite general 
and its use has reached a point where it has become 
standard on many railroads. 

The company is introducing this type of electric fan 
into commercial fields other than railway cars. The 
decorative possibilities of this type are an important 
factor. 


A Quick-Break Industrial Switch 


A quick-break, safety, enclosed switch has recently 
been brought out by the Westinghouse Electric & 
Manufacturing Company, Pittsburgh, Pa. This switch, 
known as the Type WK-62, is externally operated, to- 
tally enclosed, and has a simply constructed quick-break 
mechanism. It is for industrial and other applications 
where a disconnect switch is desired. 

The stops that limit the travel of the switch arm and 
the blades are placed on the outside of the box, which 
simplifies the construction and affords ample room for 
wiring. Clean cut and easily removed knockouts are 
provided in the back, sides and the top and bottom ends 
for any desired arrangement of the conduit. The dia- 
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mond pointed jaw and the extended blade are used in 
the WK-62 switch. With this feature, any burning 
that occurs when the switch is opened does not foul the 
current carrying area of the blades and break jaws. 


[ 


Interior of Box Showing Construction of Switch 


The new switch is supplied in capacities from 30 to 
200 amperes and is rated at 250 volts d.c. and 250-500 
volts a.c., in both the fusible and non-fusible types. 


Balanced Link Drive for Electric 
Locomotives 


A link drive for electric locomotives which has been 
designed to incorporate the greatly desired feature of 
balance has been developed by the Westinghouse Electric 
& Manufacturing Company, Pittsburgh, Pa. 

The mechanism is assembled on the outside of one 


= 


View of Driver Showing Balance 


wheel only of each pair of drivers and, having the bal- 
ance feature, the drive is symmetrical regardless of con- 
centric or excentric positions of the axles due to irregu- 
larities in the track. By the use of balanced link drive, 
it is possible to obtain a minimum of dead weight at the 
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rail for each driving axle, a condition that is most de- 
sirable on all locomotives, particularly those operating 
at a high rate of speed. 

The construction of the mechanism allows ample box 
movement. <A spring cushion in the driving parts ab- 
sorbs difference of accelerating and decelerating rates 
of gear rim when the axle and quill are not concentric. 


New Storage Battery for Motor Coaches 


The Electric Storage Battery Company, Philadelphia, 
Pa., has developed a new Exide battery designed particu- 
larly for motor coach service. The sediment space has 
been increased considerably and there has also been 
provided increased’ space over the plates for the elec- 
trolyte. These improvements provide a battery that will 
perform in service for a long period without attention, 
requiring water only at periods that can be scheduled 
vith other maintenance repairs. 

A special arrangement for sealing the batteries is used 


New Exide Motor Coach Storage Battery 


to prevent the possibility of any electrolyte escaping 
through cracked sealing compound. A special post seal 
nut is provided which allows the use of a ring of grease 
around the terminal posts. This prevents any corrosion 
of these parts. The jars and covers are made of a spe- 
cial compound to resist breakage and the plates are of 
extra thickness to insure longer life. 


Portable Meters for Alternating or Direct 
Current 


The Westinghouse Electric & Manufacturing Com- 
pany, Pittsburgh, Pa., has introduced a new set of 
portable indicating instruments that may be used for 
both alternating and direct current. After a complete 
analysis of the requirements, a non-residual iron was 
developed for use in the construction of these instru- 
ments, to enable them to function properly for both 
kinds of current. This complete set of indicating in- 
struments, includes an ammeter, voltmeter and single 
phase wattmeter. 

A beautiful mahogany-veneered, one-piece Micarta 
case has been designed for the meters, which is strong, 
resists acids and is of dust-proof construction. It is 
made in one piece with its inner layers of the same 
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Micarta that is used for industrial gears. <A tightly fit- 
ting nickel-plated brass ring, lined with felt, prevents 
any dust from entering the box once the meter is in- 
serted. As a protection to the meter when it is not in 


A Voltmeter Typical of the New Line 


use, a lid of the same finish as the box itself is provided. 

The handle is made of, leather and is attached to two 
nickel-plated brass lugs; it can quickly be replaced in 
case of damage. 


Armored Cable Tool 


A tool for working armored or BX cable known as the 
Triangle Armored Cable Tool is being offered by the 
Triangle Conduit Company, Inc., Brooklyn, N. Y. The 
tool is a pair of steel pliers 11% in. long weighing two 
pounds. It will strip any single strip armored cable in 


The Tool Cuts the Cable to Length and Strips Armor Without 
Injuring Insulation 


sizes 14/2, 14/3 or 12/2 without any adjustment. For 
stripping, the cable is placed in the jaw C and the handles 
pulled wide open. This action causes the lower dog or 
hook to engage with the cable and bend it at a sharp 
angle. This opens a place for the upper hook or cutter, 


and when the handles are closed, the cutter goes through 
the armor without injury to the wire or insulation. 

The tool also has an auxiliary pair of wide mouth plier 
jaws A, which perform the functions of ordinary gas 
pliers having an extra heavy leverage. The cutting de- 
vice A is used for cutting the cable to length, including 
both the wire and armor, and will cut cable or non- 
metallic conduit up to sizes of % in. outside diameter. 
The manufacturer claims that both the cutting and strip- 
ping blades are good for as many as from 10,000 to 
15,0007 cars: 

The tool eliminates the need for a hack saw and has 
many advantages when it is necessary to work in tight 
corners. It has already won the commendation of lead- 
ing men in the electrical industry. 


Yale Elevating Platform Truck 


The Yale & Towne Manufacturing Company, Stam- 
ford, Conn., is offering a new elevating platform truck, 
the Yale K23E, which is designed primarily to carry 
unusually heavy loads. Although this machine is not 
of the high lift type, it embodies desirable self-loading 
features. The short turning radius and the narrow 
width of this machine make it easy to drive in and 
out of box cars or narrow aisles. Hardened steel steer- 
ing pivots with bronze bushings and a high pressure 
lubricating system reduce friction and make steering 
‘asy even when carrying a full load. Heavy pressed 
steel frame members and large elevating links which 
support the platform admit of carrying the load with 
an ample factor of safety. 

The elevating mechanism is of the triple spur gear 
type and parts are interchangeable with those of 


The Parts of the Yale K Series of Trucks are Interchangeable 
with other Types of this Manufacturer 


other type trucks made by this company. The elevating 
platform is raised by means of two large eccentrics 
mounted on the hoist unit shaft which draw the platform 
forward and upward on the platform links. Mechanical 
upper and lower limit stops assure simple and safe op- 
eration of the lift mechanism. A special feature of the 
Yale K series trucks is the spur-geared unit power axle 
a sub-assembly interchangeable with that used in all 
models. The standard Yale system of control is used on 
the truck. 

The majority of parts, units and special assemblies of 
this elevating platform truck are standard. When two 
or more different Yale K series trucks are used in one 
plant this interchangeability offers definite operating 
advantages and economies. 
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The Pyle National Company announces the re- 
moval of its New York office to rooms 3509-11 Grand 
Central Terminal Building. 

Gibbs Welding Machines Company, Bay City, 
Mich., manufacturers of electric arc, spot and seam 
welders, broke ground June 10 for an addition to its 
factory that will more than double its present floor space. 

At Crystal, Nev., on the Los Angeles Line of the 
Union Pacific, 369 miles east of Los Angeles, early on 
the morning of June 16, a sleeping car of the Conti- 
nental Limited, eastbound, took fire—cause not explained 
—and five passengers were burned to death. 

The Norfolk & Western has been granted by the 
Interstate Commerce Commission an extension of time 
to January, 1927, in which to complete the installation 
of automatic train control as required by the commission’s 
order of January 14, 1924. 

The Interstate Commerce Commission has re- 
opened its automatic train control proceeding for further 
hearing, at Washington, on petition of the Kansas City 
Southern for a postponement of the effective date of the 
commission's order requiring it to install train control. 

A 160,000 kw. turbo-generator has been purchased 
from the American Brown-Boveri Electric Corporation, 
Camden, N. J., by the United Electric Light & Power 
Company, New York. This machine, which will be by 
far the largest of its kind ever constructed, will be built 
at Camden, N. J., and shipped to New York on ocean- 
going barges. The condenser water requirements of 
the turbine will be 6,000,000 gallons an hour, which is 
more than the total low water flow of the Delaware 
River at Port Jervis, N. J. 


maa 


Pennsylvania Orders Seven Electric Locomotives 


The American Brown-Boveri Electric Corporation has 
received orders for the electric equipment of seven 
electric locomotives from the Pennsylvania Railroad. 
The mechanical parts of the locomotive will be built at 
the Pennsylvania shops in Altoona, Pa. ‘The electrical 
equipment will be built at the Camden, N. J., plant of 
the Brown-Boveri Corporation. 

The locomotives will operate either from a 600-volt, 
direct-current third rail, or from an 11,000-volt, alter- 
nating-current overhead trolley. They will be single 
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cab locomotives similar in appearance to the L-5 type 
locomotives now in service in the New York terminal. 
By changing the gear ratio, the locomotives can be used 
for either passenger or freight service. The locomotives 
are designed to haul a 16-car passenger train at 75 miles 
an hour, or, as freight locomotives, to haul a tonnage 
train at 35 miles an hour. Each locomotive will have 
four driving motors, with a combined continuous rating 
of 3,640 hp. The driving wheels will be 80 in. in diam- 
eter and the load on each driving axle, 75,000 Ib. 

When these locomotives are placed in service, the 
motive power displaced will be transferred, it is under- 
stood, to the Long Island division of the Pennsylvania. 
Subsequently, the new locomotives are expected to be 
used on the main line electrification project of the Penn- 
sylvania which is being initiated and is now under con- 
struction between Philadelphia, Pa., and Wilmington, 
Del., a distance of 28 miles. The new locomotives will 
be used individually or in multiples, according to the 
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character of the trains to be handled. 


Radio Successfully Used on Long Freight Train 


The recent interesting experiment on the Pennsylvania 
demonstrating the value of telephone communication be- 
tween the caboose and the locomotive of a long freight 
train (by means of wires strung along the tops of the 
cars) is now supplemented by a successful test, on the 
New York Central, of radio apparatus, for carrying out 
such communications without the use of wire conductors. 

Working in conjunction with the Zenith Radio Corpo- 
ration, of Chicago, E. C. Keenan, general superintendent 
of telegraph and telephone of the New York Central, has 
made a series of experiments on that company’s line be- 
tween Elkhart, Ind., and Pinola, about 50 miles, demon- 
strating that the Zenith apparatus works successfully on 
trains of 100 cars or longer. The train which was used 
consisted of locomotive No. 2626 with 11 cars and a 
caboose. It started from Elkhart at 4 p. m. and experi- 
ments were kept up for four hours. Within this time 
there was a severe electrical and rain storm, but there 
was no interference with the conversation, nor was there 
any trouble when the train was beneath steel bridges. 
The passing of another train on the adjacent track did 
not interfere. 
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To determine the value of this arrangement on a long 
train or in any case where a train might break in two, a 
stop was made at Hudson Lake and the locomotive cut 
off and run ahead about four miles. Throughout this 
entire distance communication was kept up without diff- 
culty, and always with good loud-speaker volume. The 
trainmaster, conductor, engineman and brakeman who 
participated in the experiments were enthusiastic in their 
praise. 

The radio equipment used in the caboose—and the 


same in the locomotive—consisted of a combined receiv- ° 


ing and transmitting set with the necessary generator, 
batteries and loud-speaking receiver. An antenna con- 
sisting of 32 feet of ™%4-inch brass pipe supported on 
special brackets fixed 12 in. above the cab roof, was in- 
stalled on the locomotive. The antenna on the caboose 
consisted of 32 ft. of rubber-insulated wire mounted on 
supports. The transmitting-receiving sets contained 
seven tubes, three for transmitting and four for receiv- 
ing. The transmitting tubes consist of 50-watt oscilla- 
tor, 50-watt modulator and 714-watts for speech amplifi- 
cation. A wave length of 115 meters was employed. 


New York, Westchester & Boston Buys Multiple 
Unit Cars 


The New York, Westchester & Boston Railway has 
contracted for 10 new multiple unit passenger cars. The 
new equipment is required to accommodate a rapidly in- 
creasing burden of traffic which, during the first five 
months of 1926, has gained nearly 14 per cent over the 
cortesponding period in 1925, and promises to reach a 
total of 11,500,000 for the current year. 

Inasmuch as the N. Y. W. & B. passenger schedule 
recently was revised to provide 20 additional trains 
daily, making a total of 245, there will be no immediate 
further additions. The new cars will be used in length- 
ening trains already scheduled. _ 

The 10 cars will cost approximately $450,000. They 
will be built by the Pressed Steel Car Company, in 
Pennsylvania and equipped electrically by the Westing- 
house Electric & Manufacturing Company at the Harlem 
shops of the railroad. The cars should be completed 
early in September. 

The cars will be 72 feet long, seat 80 persons and 
weigh 66 tons each. There will be two 340-horsepower 
motors per car. The six entrances of each car will be 
of electric-pneumatic operation, as will the ventilating 
system, which will be of the Garland high-speed vacuum 


type. 


The Management of a Pullman-Car Hotel 


The extensive use of sleeping cars as stationary lodg- 
ings for the accommodation of the gredt number of 
Shriners who gathered in Philadelphia for their annual 
conclave on June 1, 2 and 3, was in reality the establish- 
nent of a number of well equipped villages. Cars were 
parked at a dozen or more different places in the city, 
both by the Pennsylvania and the Baltimore & Ohio. 
One of these “villages,” that at the Park shop freight- 
car repair yard of the Pennsylvania, is described in an 
article in the Pennsylvania News of June 15. Eight 
tracks of this yard, devoted to the repair of freight cars, 
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were cleared, and on them were placed five trains of sleep- 
ing cars for the use of Medinah Temple, of Chicago, 
about 1,750 persons, together with necessary supply cars. 
Among the many details involved was the construction of 
boardwalks suitably located between the tracks, pipe lines 
for hot and cold water and conduit lines to furnish illu- 
mination and telephone service. The trains were num- 
bered from 1 to 5, inclusive, and were designated by color 
as “Red Special,” “White Special,” “Blue Special,” 
“Orange Special’ and “Green Special.” 

Located at a convenient distance were two express cars 
which were converted into hot and cold showers for the 
use of the men. These cars were reconstructed inside so as 
to provide twelve individual compartments for shower 
baths, with a hot-water heating plant, three large boilers, 
each of 144 gallons capacity. A car similar in design and 
equipment was assigned for the use of the ladies. This 
feature, much praised, was prepared by J. P. Yergy, 
general foreman, West Philadelphia Shops. 

A combined car was fitted up for the serving of re- 
freshments between meals, also a car used as a tailor shop, 
with every facility for mending and pressing, which was 
very much in demand. 

Seven dining cars with a retinue of 112 employees pro- 
vided dining room service in accordance with Pennsyl- 
vania Railroad standards. The various menus for the 
entire time (eighteen meals) between May 30 and June 
5, included dishes to suit radical changes of appetites 


cue to extreme hot or unseasonably cold weather. 

In addition to the facilities on wheels a barber shop 
was established in the carpenter shop with three chairs. 
Opposite, in the same building, was a post office and 
bureau of information, with adequate telephone service. 
The electric lighting system included, between cars on 
the eight tracks 75-watt lamps attached to the marker 
lamp holders on the cars. An emergency system was 
arranged whereby the cars were divided into eight 
groups, which allowed ample voltage of alternating 
current for the lighting of each car. This provided for 
unlimited use of light. 

Other working forces included 22 men assigned to 
look after watering and icing, there being one ton of 
ice used daily. 

Within 24 hours after the departure of the last train, 
the yard was cleared of all temporary facilities and once 
again restored to its normal function as a freight car 
repair yard. 


Illinois Central Operates Test Suburban Train in 
Connection with Electrification 


A special train is being operated by the Illinois Cen- 
tral near Pullman, Ill., between 95th and 115th streets, 
to test new equipment that will be used on the electrified 
portion of the line and to train motormen in the opera- 
tion of the new suburban cars. This particular stretch 
of track, about two miles in length, is energized at 
1,500 volts direct current from the Front avenue sub- 
station of the Commonwealth Edison Company at Ken- 
sington it is planned to operate each car under test for 
about 300 miles before it is placed in service. A. H. 
Woollen, equipment engineer of the Chicago Terminal 
Improvement department of the road, is in direct charge 
of this test train. Several men are being trained as in- 


236 RAILWAY 
structors to take charge of the training of prospective 
motormen. For this purpose a demonstration room, 
equipped with all types ‘of control equipment, has been 
set up at the Randolph street suburban station. The 
training period, it is planned, will cover about two 
weeks’ time. 


Fourteen Passengers Killed at Gray, Pa. 


In a rear collision of passenger trains on the Penn- 
sylvania at Gray, Pa., 50 miles east of Pittsburgh, on the 
night of June 16, about 11:45 o'clock, 14 passengers 
and four employees were killed and 13 passengers and 
one employee were injured. East bound passenger train 
No. 50, the Pittsburgh-Washington Express, which had 
been stopped because of a ruptured air hose, was run 
into by the following passenger train, No. 40, the Cincin- 
nati Limited, which consisted of two locomotives, a 
club car and nine sleeping cars. Both locomotives of No. 
40 were overturned and the club car was wrecked. All 
four tracks were blocked. Five passengers in the club 
car of No. 40 and nine in the rear sleeping car of No. 
50 were killed. Both enginemen and one fireman of 
No. 40 were killed and the baggageman on that train 
was reported missing. 

A statement issued by the railroad company said that 
the flagman of No. 50 had gone back and placed tor- 
pedoes and fusees, and that when he was recalled he 
was passed by train No. 40 before he reached his own 
train; No. 40 having passed the signal [presumably an- 
automatic block signal] as well as the burning fusees 
and the torpedoes. 


Personals 


Alfred C. Turtle, formerly shop electrical engineer 
for the Canadian National Railways has recently ac- 
cepted the position of chief engineer for the Western 
Engineering Company, Ltd., manufacturers of Hevi-duty 
electric furnaces for steel treatment and metallurgical 
work of all kinds, power plant and combustion machin- 
ery, as well as transformers and distribution equipment. 
Mr. Turtle’s headquarters will be at 791 Erin Street, 
Winnipeg, Man., Canada. 

Cary: Zeigler, formerly chief electrician of the 
Florida East Coast Railway Company, was recently 

appointed service engineer of the Simplex Wire & Cable 

Company, Inc., for the Florida-Cuba district, with head- 
quarters at St. Augustine, Fla. Mr. Zeigler was born in 
Lancaster, Pa., on June 25, 1884. He graduated from 
the high school at that place and later from the Bliss 
electrical school with a master electrician’s certificate in 
1902. From June, 1903, until September, 1905, he held 
a position of foreman for the Allegheny County Light 
Company at Pittsburgh, Pa. He then accepted a position 
of general foreman of construction for the Pennsylvania 
Steel Company at Steelton, Pa., where he remained until 
July, 1906, when he accepted a position as foreman of 
shop plant equipment at the General Electric Company 
at Pittsfield, Mass. In February, 1909, Mr. Ziegler 
became chief electrician of the Florida East Coast Rail- 
way Company, with headquarters at St. Augustine, and 
early in 1926 accepted his present appol es with the 
Simplex Wire & Cable Company. 
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Obituary 


Samuel H. Dannatt, manager of the New York 
office of the Electric Service Supplies Company, Phila- 
delphia, Pa., died May 30th at his home in Mount Ver- 
non, N. Y. Mr. Dannatt was associated with this com- 
pany for five years, and made many friends among his 
customers. He was forty-three years of age at the time 
of his death. Prior to his connection with the Electric 
Service Supplies Company, he was associated with the 
Westinghouse Electric & Manufacturing Company, the 
Electric Power Equipment Corporation, and the Una 
Welding & Bonding Company. 


Trade Publications 


Automatic Pumping is the title of a new twenty-four 
page booklet issued by Barrett, Haentjens & Co., Hazle- 
ton, Pa. The subject is treated from a purely technical 
standpoint and several new methods of making centri- 
fugal pumps automatic are described. 


The Graybar Electric Company has recently issued a 48- 
page illustrated fan catalogue for both alternating a 
direct current circuits. All types of fans are listed, 
cluding non-oscillating, oscillating, ceiling and ieee 
and exhaust fans. 


The Sangamo Electric Company, Springfield, Ill., has 
just issued a 20-page illustrated booklet giving complete 
instructions for the Sangamo D-5 watt-hour meters. Com- 
plete details of all of the parts are shown together with 
circuits in which these meters are used. 


Automatic Switching Equipment is the title of a 23- 
page bulletin just issued by the General Electric Com- 
pany and bearing the number GEA-295. The bulletin is 
well illustrated and describes the application of this equip- 
ment to railway service, hydro-electric generators, mining 
and industrial service, central station service, etc. 


The American Electric Fusion Corporation, Chicago, has 
just published the first issue of its booklet “A. E. F. 
Welding Illustrated.” The booklet is to be published 
monthly and it is the aim to have each issue contain some- 
thing worth while to those interested in electric welding. 
The first issue contains a short illustrated article on the 
principles of electric spot, butt and seam welding. 


Floodlighting Projectors is the title of bulletin No. 216 
recently issued by the Electric Service Supplies Company 
of Philadelphia. The bulletin contains 72 pages and is 
well illustrated with photographs and drawings in which 
applications of the Golden Glow and Crystal Mirror re- 
flectors are described in detail. All of the various kinds 
of flood lighting equipment manufactured by the com- 
pany are shown and complete information as regards 
type, dimensions and prices, is furnished. The first part 
of the bulletin is devoted to a discussion of the subject 
of flood lighting in general and several illustrations are 
given, showing the application of this method of lighting 
to railroad yards. Flood lighting performance curves are 
given, showing the different results obtained with various 
lighting units, reflectors, mounting heights, etc. From 
these curves, of which there is a large number, it is pos- 
sible to pre-determine to a considerable extent the light 
values that may be obtained under a given set of condi- 
tions and equipment. 


 & ailway 
Electrical Engineer > 


Volume 17 


In a letter published recently in the New York Times 
under the title “Strained, Cooled Air for Railroad 
Traveler,” the writer looks forward 


Blectac to the day when one will be able 


Refrigeration 


to ride in a car in which the win- - 


dows will not be opened, as the 
air will be forced in through a 
cleaner and through coils of cooled pipes. 

This idea will be considered unnecessary and im- 
practicable to most of the readers of the Railway 
Electrical Engineer, but it will have much interest for 
many railroad passengers. If electrical or mechanical 
refrigeration does find a place in railroad trains, it will 
probably be used first on refrigerator cars. In fact a 
considerable amount of investigation work concerning 
its possibilities has already been done. Those who have 
considered the problem are divided into three groups: 
those who think power for refrigeration should be 
obtained through train lines from a motor-generator set 
mounted on the tender, those who think axle generators 
should be used and those who think the entire scheme 
impracticable. The actual power requirements would 
be about 5 kw. per car. On an electrified line it would 
be a relatively simple matter to take this additional 
amount of power from the trolley, but as it must come 
from steam locomotives, it can readily be seen that 
power required for refrigeration of a long train would 
amount to an appreciable part of the total power of the 
locomotive. 

The amount of power required and the probable cost 
of an installation are the greatest difficulties to be over- 
come, but it is entirely possible that the improved 
refrigeration would save enough perishable freight to 
warrant the additional cost of the equipment and its 
maintenance. With a greater amount of power available 
other things could also be accomplished such as the 
operation of locomotive auxiliaries, radio communica- 
tion between the front and rear end of trains, etc. As 
a matter of fact the subject is very new and it may 
happen that some form of absorption refrigerator with- 
out moving parts which can be operated from an oil or 
gas flame will meet the requirements. Such a device 
for household refrigerators has been recently placed on 
the market by Electrolux Ltd., London, England. 
Abstractedly, the subject is an example which shows a 
trend. Constantly increasing service requirements are 
every day being met by the use of new mechanical and 
electrical apparatus and opportunities are constantly 
being presented to both the railroad and the supply field 
which call for the best the personnel has to offer. 
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There are a number of factors concerning the Illinois 
Central electrification which are and will be of especial 
interest to railroad and _ electrical 
men. These do not include the 
much discussed questions of eco- 
nomics and selection of system. The 
railroad lines have been electrified 
to conform with city requirements and it will probably 
not be possible to justify the electrification on the basis 
of economic advantages. The 1500-volt direct current 
system was chosen because it is best suited for electri- 
fication of the Illinois Central urban lines. The d.c. 
motors are particularly suited to multiple unit car opera- 
tion and the voltage is high enough to reduce the 
amount of overhead copper required without introducing 
difficulties in car design which might be caused by in- 
sulation, control, and space requirements if a high 
voltage were used. The 1500-volt system would prob- 
ably not be chosen if the whole railroad system were 
to be electrified, but such a consideration will probably 
not be made for so long a time, that the need for adapt- 
ing the urban voltage to a system voltage does not 
warrant consideration. 

Among the points of real interest are the cars. By 
using a trailer and a motor car semi-permanently 
coupled together, all the advantages of having four 
motors for series and. series-parallel connections are 
cbtained and the damage to motors which is_ often 
caused by hauling too many trailers with one motor car 
is eliminated. The bodies of the car are made of copper 
bearing steel, the inside sheathing is aluminum, the 
roof sheets and lower deck sheets are aluminum alloy 
and the doors are made of sheet aluminum. This de- 
sign provides a car which is durable with ample head 
room and one which can be accelerated quickly without 
undue waste of power. 

The type of overhead construction used is unique 
and much can be learned from a study of the methods 
used to install it quickly with a minimum of labor with- 
out interfering with traffic. 

Gas-welded bonds are used for bonding rails and for 
applying grounds. While this 1s no longer a new prac- 
tice. it aids materially in establishing a precedent and 
in overcoming a lot of reluctance on the part of railroad 
operators who have frowned upon the process. 

A 1500-volt connection is carried through the 
couplers and while this does not carry heavy currents, 
it shows that with new methods, 1500-volts is not so 
unmanageable as was once supposed, 

Mercury arc rectifiers are used in conjunction with 


The Illinois 
Central 
Electrification 
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rotary convertors for supplying the 1500-volt power. 
This is the first installation in the country of large 
power rectifiers, and if “they fulfill all of their possibili- 
ties, it is not impossible that they may some time entirely 
supplant rotating machinery for this purpose. 

It is unfortunate that the installation cannot be war- 
ranted on a purely economic basis, but students of 
electrification will find much to increase their knowledge 
of the science of electrification by studying the [lhnois 
Central installation and in watching the various phases 
of its operation. 


Communication in railroad service is by no means new, 
although from time to time unusual applications of 
some novel means of communica- 
Possibilities tion between two points are brought 
in out and when they are, they are 
Communication worthy of note. In the article on 
page 254 of this issue, the use of 
a teleautograph is mentioned in connection with the 
movement of cars to and from the yard for electric 
repairs. The teleautograph has been used on railroads 
for a number of years but this particular application 
seems rather unique. Issuing orders on the teleauto- 
graph over the signature of the superintendent, carries 
with it a degree of authority which permits of no mis- 
understanding. Moreover, a teleautograph with its 
multifold writings, records at numerous points about 
the yard and advises all concerned just where and why 
certain cars are dispatched in the way they are, and thus 
relieves any doubt regarding the disposal of any par- 
ticular car or cars. Communication is of paramount 
importance in yard operation and in this particular case, 
a teleautograph has resulted in greatly simplifying dis- 
patching of cars for electric repairs. 


If all railroads, or even a number of them, would keep 
records of headlight maintenance on a comparable basis, 
much valuable information would 


Headlight soon become available. For example, 
Maintenance some roads believe in reclaiming 
Records practically all parts of headlight 


equipment. Others believe that a 
minimum of reclamation work is best and that it is 
usually cheaper to replace a worn or damaged part than 
it is to repair it. Accurate records, compiled on the same 
basis for a number of different roads, would do much 
toward solving the question of what kind of maintenance 
work is most satisfactory. 

The situation in the train control field will, before 
long, make it desirable that the cost of maintaining 
headlight equipment be known. Eventually, the differ- 
ent kinds of train control in service will be reduced to 
a few. The question of what kind to use will be 
governed first by dependability and second by the cost 
of operating and maintaining the equipment. It is nec- 
essary, therefore, that the cost of maintaining the equip- 
ment be known. When power for train control is 
obtained from the headlight generator, it will be neces- 
sary to make a charge to the train control maintenance 
for this or to separate the headlight costs from the 
others. If headlight maintenance costs are known this 
can be done. 
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The lighting equipment constitutes only a small part 
of a locomotive and probably for this reason very few 
realize the magnitude of maintenance costs, Recent 
estimates made by the Railway Electrical Engineer show 
that the railroads of the United States spend a minimum 
in labor and material of $11,000,000 per year for main- 
taining locomotive lighting equipment. If knowledge 
of how this money is spent is compiled by different 


roads on a comparable basis, it is entirely possible that - 


the savings effected will amount to a considerable sum. 
The methods of obtaining records can and should be 
very simple. What is necessary is that a few good 
methods be suggested and that the best of theee be 
adopted by all. 


The extent to which the Lehigh Valley carries the 
maintenance of its fleet of electric trucks in use at 


Manchester Transfer, gives rise to 


the question of just how far it is 
practicable to carry work of this 
character. In the case in point, the 
railway company includes in its 
maintenance the complete rebuilding of its electric 
trucks when wear and tear renders them unfit for further 
service. Its policy in this respect is undoubtedly sound 
as is indicated from the fact that it is able to rebuild the 
trucks cheaper than it can buy new ones. The trucks 
used at this plant were originally of light construction, 
built at a time when such equipment was comparatively 
new. They lasted many years beyond their normal life 
even in such strenuous service as they encounter in the 
work at the transfer station. 
that it can rebuild them at a comparatively low cost and 
credit is due those who have been able to achieve these 
results. 

There is, however, another side to the matter and one 

which makes it rather an open question, as to just how 
far such maintenance should be carried. In the case of 
the Lehigh Valley, the material cost of rebuilding a 
truck is practically the only charge made against its con- 
struction. In other words, no overhead charge is taken 
into account. The force of employees is the same re- 
gardless of whether or not the maintenance work in- 
cludes the rebuilding of trucks. If an overhead charge 
were made in connection with this work, it might prove 
that the saving made between the actual cost of truck 
construction and the price of the purchased product 
would not be so great. 
_ It probably always will be an open question as to 
just how far maintenance of any equipment may be 
carried economically. There are many factors to be 
taken into consideration, none of which can safely be 
omitted if a correct appraisal of the cost of maintenance 
is to be arrived at. The cost of material is one of these 
factors; the readiness with which the material can be 
obtained is another; overhead charge is still another 
and there are others, 

Maintenance of. equipment will always be a vital 
matter in railroad operation. When, however, main- 
tenance is carried to the extent to which the Lehigh 
Valley has done with its trucks, it borders closely on 
manufacture, and there are relatively few who believe 
that railroads can profitably engage in the business of 
manufacturing. 


An Open 
Question 


The company has found 


ill aaa 


er ve 


Illinois Central Train on the Four-Track Section in the Electrified Zone 


Electrification of I. C. Suburban Service Completed 


Rapid Construction Progress Made During the Past Year 
in Spite of Heavy Terminal Traffic 


N July 21, 1926, the first suburban trains were 
operated electrically on the Chicago terminal of 

the Illinois Central, marking the completion of the 
first stage of the electrification of both freight and pas- 
senger facilities within the city limits as provided for by 
the Lake Front ordinance of July 21, 1919. The subur- 
ban service, all of which is now electrified, totals 106.2 
track miles with schedules planned for the operation of 
414 trains in a normal week day. Lengths of runs be- 
tween scheduled stops vary from 0.34 mile in local 
service to 14 miles in “‘special’’ service, the average runs 
being 0.6 mile for locals, 0.95 mile for expresses and 
1.7 miles for “specials.” 

For this service there will soon be available 260 
multiple-unit cars consisting of 130 two-car units made 
up of a motor car and trailer semi-permanently connected 
together for operation at 1,500-volts d.c. through an 
overhead contact system. An appreciable saving of time 
is possible with the new equipment, as compared with 
steam operation. The straight line acceleration rate of 
the new units is 1.5 m.p.h. per sec. and their braking 
rate is 1.75 m.p.h. per sec. 
with average voltage at the pantograph they have a 
balancing speed of 57 m.p.h. 

The electrified track layout devoted exclusively to 
‘suburban traffic terminates on the north at the temporary 
station at Randolph street, there being two main tracks 
and two equipment leads south as far as Roosevelt road, 
a distance of 1.2 miles. Continuing south to 51st street, 
five miles, there are six main tracks, two each for 
“special,” express and local suburban trains. The next 
eight miles of line south to Kensington (115th street) 
comprises four main tracks, two for “specials” and two 
for the joint use of express and local trains. A double- 
track main line continues south from Kensington to the 
southern terminus of the suburban system south of 
‘Matteson, Ill., a further distance of 13.8 miles. The 


On level tangent track and 


stations to furnish the remaining portion. 


South Chicago branch, a double-track line, 4.5 miles long, 
joins the main line through a “duck under” crossing at 
67th street, while immediately south of Kensington the 
single-track Blue Island branch, 4.4 miles long, joins the 
main line. In addition to this total of 106.2 miles of 
electrified suburban main tracks there are 16.3 miles of 
electrified yard storage tracks with a capacity of 384 cars. 


Traction Power Supply—1,500-Volts D. C. 


After an exhaustive study of four different systems of 
electrification the decision was made to use a d.c. dis- 
tributing voltage of 1,500, with a permissible variation 
from 1,400 volts to 1,550 volts under all conditions of 
load. A careful cost analysis led to the decision to pur- 
chase all the d.c. energy from the Commonwealth Edison 
Company. The problem of furnishing this d.c. power 
supply for operation of the suburban trains presented 
several features requiring study before a solution was 
reached. Service requirements were severe ; heavy trains 
were to be moved at high accelerating rates, at relatively 
high speeds and with frequent stops. It was essential 
that reliability of service and economy be considered. 
Seven substations were found necessary. Automatically 
regulated field control synchronronous converters were 
chosen to furnish the major portion of the traction sup- 
ply, with mercury arc rectifiers in several of the sub- 
Under the 
present service demands there is one reserve or spare 
unit in each substation. It is planned to add additional 
units to maintain this safety reserve as service demands 
increase. 


A. C. Supply to Substations and Switching 
Equipment 
The a.c. supply to substations is 12,000 volts, 60-cycle, 
3-phase, 3-wire, fed through underground cables to Fast 
16th street, Brookdale, Cheltenham, Front avenue and 
Laflin street substations, and 33,000 volts, 60-cycle, 
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3-phase, 3-wire, fed from overhead lines to Vollmer road 
and Harvey substations. All synchronous converter 
units are of General Electric Company’s manufacture, 
being rated at 3,000 kw., 1,500 volts d.c. Each unit is 
composed of two 1,500-kw., 600 r.p.m. 750-volt, 60-cycle, 
shunt-wound synchronous converters connected in 
series. Each converter unit.is designed for a load rating 
of 150 per cent for two hours, or 300 per cent for one 
minute, beginning with the machine at or below normal 
load temperature. These loads apply also to the trans- 
former. The converter unit is designed to give a voltage 
on the dir.ect current end of 1,525 volts at no load, to 
1,425 volts at 300 per cent load when rated voltage is 
maintained at the high tension terminals of the converter 
transformer, This gives a 25-volt margin on either side 
of the railroad requirements for distribution voltage of 
1,400 to 1,550. 

For voltage regulation there is provided in each sub- 
station a novel counter e.m.f. set, a four-circuit motor- 
operated rheostat and a Tirrill voltage regulator. This 
equipment is designed to control all converter sets in 
operation and to hold the d.c. voltage to definite values 
for any converter load up to 300 per cent rating, pro- 
vided the rated voltage is maintained at the transformer 
primary. For primary voltages above or below normal, 
the d.c. voltage will be held at the proper values, provid- 
ing the reactive kva. limits on the converters are not 
exceeded. While the regulator set appears complicated 


Each End of a Motor Car Trailer Unit 


Is Equipped with an 
Automatic Coupler Containing 2 Air Lines and 39 Control Contacts 


it really does nothing more than could an operator con- 
stantly standing at a manually operated field control 
converter watching the load fluctuations and continually 
adjusting the d.c. voltage. The regulator set which was 
specially developed for this service merely supplants the 
operator and does the “thinking‘‘ mechanically and auto- 
matically. 


High Speed Air Circuit Breakers Used 


Each converter group is provided with positive and 
negative high speed air circuit breakers on the d.c. side. 
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The positive high speed breaker is designed to trip out 
on reverse current only. Suitable control switches and 
indicating lamps are provided for operation. An alarm 
circuit is provided so that in case of automatic tripping 
a lamp will be lighted and an audible alarm sounded. 
The negative high-speed breaker is designed to trip on 
overload and introduce a current limiting resistor in the 
circuit. Its control is somewhat more complicated than 
the positive breaker as provision is made for automatic 
reclosure if the fault is removed within a predetermined 
time. 
Rectifier Equipment in Substations 


The first installation of large mercury arc rectifiers in 
this country for converting alternating’ current to direct 


Interior of the East 16th Street Substation, Showing Two 3,000- 
K. W. Synchronous Converter Units 


current for traction purposes is that included in four of 
the substations of the power company for furnishing 
part of the d.c. supply. Small rectifiers of this type have 
been used in electric railway service, but none approach- 
ing 3,000 kw. capacity as here installed. Two Brown 
Boveri and two G.E. mercury arc rectifier units are 
employed. One Brown Boveri unit is used at the Brook- 
dale substation and the other at the Harvey substation, 
both being rated at 3,000 kw. at 1,500 volts d.c. Each 
unit is composed of two 12-anode mercury arc rectifier 
bowls with one transformer per bowl. Each bowl is 
rated at 1,500 kw., 1,500 volts d.c. These rectifier units 
have load ratings somewhat similar to those of the con- 
verters ; 150 per cent load for 20 min. and 300 per cent 
load momentarily. The d.c. voltage regulation is 1,500 
volts at 5 per cent load, 1,500 volts at 100 per cent load 
and approximately 1,360 volts at 300 per cent load. At 
loads less than 1 per cent of full load, there is a steep 
voltage rise. The two General Electric rectifier units 
used, one at Laflin street and the other at Vollmer road 
substations, are both rated at 1,500 kw. at 1,500 volts 
d.c. Each unit is composed of two 6-anode mercury arc 
rectifier bowls with one common transformer per unit. 
Each bowl is rated at 750 kw., 1,500 volts d.c. These 
rectifiers have load ratings of 150 per cent load for 20 
min., 200 per cent load for 5 min. and 300 per cent load 
momentarily. The d.c. voltage regulation for the Laflin 
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street rectifier unit (which will have no automatic voltage 
regulating device) is from 1,550 volts at light load to 
1,340 volts at 300 per cent load. 


D.C. Feeder Equipment in Substations 


All 1,500-volt d.c, switching (except Brown Boveri 
Company’s rectifier control and converter negative break- 
ers) is done through the medium of G.E. d.c. truck 
Type-JR, high speed air circuit breakers. Feeder 
breakers are set to trip on forward shorts only, operating 
on rate rise of current through the use of an inductive 
shunt in parallel with the series trip coil of the breaker. 


To Reduce Car Weights, the Inside Sheathing, Roof Sheets, Lower 
Deck Sheets and- Doors Are of Aluminum or Aluminum Alloy 


They will open the circuit on short circuit in 0.010 of a 
second. The positive machine breakers are set to trip on 
reverse current only, and embody in this setting the rate 
of rise high speed trip feature as just described. Super- 
visory control of all feeders is provided for, the G.E. 
selector supervisory equipment being installed. With 
this system either the railroad’s power supervisor or the 
operator may open any feeder and either may lock open 
and prevent the closing of any feeder by the other party. 

The d.c. meters at all substations except Front avenue 
are connected on the negative side of the traction supply. 
One Sangamo d.c. shunt type mercury watt-hour meter 
is used per unit, its shunt being connected in the negative 
unit lead. 


‘Power Service Contract Includes Means for Deter- 


mining Maximum Demand and Energy 
Consumption 


In brief the service agreement between the’ railroad 
company and the Commonwealth Edison Company cover- 
ing the furnishing of alternating and direct current runs 
for an initial period of 10 years with the privilege of 
renewal by the railroads for four additional 5-year 
periods. Untii complete suburban service is initiated all 
power furnished will be billed at a flat rate per kilowatt- 
hour. After complete operation is effected the contract 
provides a sliding scale maximum demand charge payable 
monthly which decreases after each 5,000 kw. of demand 
up to 15,000 kw. and remains stationary thereafter. In 
determining the maximum demand for any month the 
average’ of the greatest loads during one hour on each 
of three different days is taken. The railroad is further 
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protected against excessive demand charges by pro- 
visions covering various abnormal conditions. The 
energy charge which is in addition to the maximum de- 
mand charge is on the monthly sliding scale basis, de- 
creasing after the first 5,000,000 kwh. and again after the 
next 2,500,000 kwh. In determining this energy charge 
the contract provides that the cost of coal to the Edison 
Company and the heat value of the coal used must be 
taken into consideration. 


Construction of Overhead Distribution System Pre- 
sented Several Problems 


Due to the comprehensive electrification plan provid- 
ing for the conversion of freight service north of Roose- 
velt.road by 1930 and south of there by 1935, and possibly 
also through passenger service by 1940, depending upon 
the type of propulsion used by the roads in the future 
lake front terminal, the present suburban facilities have. 
been designed with future requirements in mind. This is 
true particularly of the overhead catenary structures, 
which in many locations are at present uncompleted but 
self-supporting units of larger bridges that will ulti- 
mately span the entire width of the right of way. Because 
of the number: of overhead railroad crossings, interlock- 
ing plants, multiple track junctions and special track 
layouts (except for moderate stretches of double-track 
line south of Kensington, 115th street), there is no 
continuous section over a mile in length where only 
standard catenary structures are used or where standard 
spacing and normal height of contact wires are main- 
tained. All this rendered the construction work much 
more difficult than would be the case in any section of 
line outside of a busy terminal. Added to this was the 
inconvenience of carrying on the work under an ex- 
tremely dense traffic, which in the section north of 
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Type of Catenary Construction Over Crossovers at Kensington 
Interlocking 


Roosevelt road made it advisable to do much of the 
electrical work, including the rail bonding at night. 
From the 5lst street interlockiag north, much of the 
overhead work over certain tracks was done on Sun- 
days. All construction work was subordinated to traffic 
requirements, no interference with train schedules being 
permitted. 

A further incentive toward devising the most efficient 
construction methods and one which demanded the great- 
est co-operation from all the forces on the job, was the 
relatively high cost of labor due to local conditions. This 
was kept constantly in mind in designing new materials 
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and in- ordering materials, to reduce the field labor 
wherever possible. Special construction methods and 
tools were developed"by the contractor to perform the 
work .of stringing transmission and catenary wires, 
placing hangers and clipping in, on a production basis 
making the fullest use of work train equipment. 

The vertical loads on the catenary foundations are 
comparatively light and for all permanent work concrete 
foundations of the gravity and side bearing types have 
been used. , For the two-track or single-track bracket 
construction gravity foundations having a cross-track 
length of 12 ft., containing about 7% cu. yd. of concrete 
are used where track centers permit without extensive 
track shoring. Where narrow track centers prevail, 
equivalent side bearing foundations have been installed 
with a bearing area of 65 sq. ft. All foundations are 
reinforced and set with the steel structure well above 
-the ground level, using a 1:2:4, mixture for the cap 
and a 1:214:5 mixture for the body of the foundation. 
Normally the top of the foundation is six inches above 
the top of the rail: 

An ingenious side bearing driven type of foundation 
was installed in the fall of 1924. This involved the use 
of a steel shell 24 in. in diameter which was driven the 
required depth, after which the follower was withdrawn. 
the steel reinforcing placed in position and the shell 
filled with concrete. Immediately after filling the shell 
it was pulled out of the ground which allowed the con- 
crete to settle to about two feet below the surface. A 
steel grillage holding the foundation bolts was then 
fastened to the channel iron reinforcing and the top 
capped with concrete. The use of this type of founda- 
tion was abandoned in 1925 for the gravity and side 


bearing types because of the lower prices then pre-. 


vailing. 
Catenary Structure of Latticed Angle Construction 
Erected by Company Forces 


Where there are four or more tracks, that is, between 
Randolph street and Kensington, the structures consist 
of built-up columns and trusses of latticed angle con- 
struction, spaced normally 300 ft. on tangent track. 
Except at signal locations, the structures as now in- 
stalled serve only the suburban electrification. While 
these structures vary in certain respects they are built 
up of standard sections which have been adopted for all 
types. That is, the columns consist generally of four 
4-in. by 4-in. angles, laced, with a depth across the track 
of 15, 16, or 18 in., while the trusses are built up from 
four 3%-in. by 3%-in. angles, legs out, and laced inside 
with depths of 3, 4, 5 and 6 ft. depending upon the 
lengths of the spans. Differences in loading have been 
taken care of with the use of angles of different thick- 
nesses. By flattening the ends of all lacing members 
and riveting them direct to the angles the use of in- 
termediate plates has been eliminated and obstructions 
to the view reduced. 

Single columns with light brackets are used in the 
double-track territory between Kensington, Ill., and 
Matteson and on the South Chicago branch, where 
tracks are spaced either 16 ft. or 17 ft. between centers. 
These consist of Bethlehem H-beams with fabricated 
bases for taking the foundation bolts. The catenary 
brackets are of light angles with adjustable rod sag 
braces. Columns of similar design but with one bracket 
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only are used on the single-track Blue Island branch. 

With the exception of the territory between Home- 
wood, IIll., and Matteson, where signal bridges -were in 
service prior to the electrification, combined signal and 
catenary bridges are used at all signal locations. These 
are built with the inspection platforms on a level with 
the lower chord of the ‘trusses in order, again, to mini- 
mize obstructions to the view. 

All steel used in the permanent structures except the 
H-beams has a copper content of about 0.25 per cent. 
The results obtained by the use of this steel in car con- 
struction indicate a rust resisting quality which it is 
claimed amply warrants the additional expense. The 


Exterior of the 


of Brookdale Substation Which 
Architectural Treatment of. All I. C. Substations 


Is Typical 


catenary structures were erected by the railroad com- 
pany’s forces with a locomotive crane and work train. 


Flexible Catenary System Uses Double Contact 
Wires and Auxiliary Messenger 


With substations located approximately six miles 
apart along the right-of-way, no auxiliary feeders are 
required for the 1,500-volt d.c. system. The catenary 
system is so designed that it provides the necessary cur- 
rent-carrying capacity without additional feeders. Over 


-each main track the catenary distribution system com- 


prises a composite, copper and copper-clad steel, main 
messenger of high tensile strength, a hard drawn copper 
auxiliary messenger and two cadmium bronze or copper. 
grooved contact wires. The main messenger is 0.81 in. 
in diameter, made up of seven high strength steel cop- 
per-clad wires surrounded by 12 hard drawn copper 
wires and was furnished by the Copperweld Steel Com- 
pany. This cable has an equivalent conductivity of 
370,000 circular mils, a normal tension of 7,700 Ib. and 
an ultimate strength of 35,000 lb. 

In the heavy traffic section north of 69th street bronze 
hangers consisting of single bolt clamps with 5/16-in. 
hard drawn copper hanger rods are spaced 20 ft. apart 
normally. Suspended from these is a 200,000 circular 
mil 19-strand hard drawn copper auxiliary messenger 
with a normal tension of 1,200 lb. Two No. 3/080 per 
cent conductivity cadmium bronze grooved contact wires 
are stispended from the auxiliary messenger by bronze 
clips spaced alternately every 10 ft. The normal tension 
in each of the contact wires is 2,000 Ib. The bronze 
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clips are fitted with T-head bronze bolts and nuts per- 
mitting complete shop assembly and avoiding the neces- 
sity of starting the nuts on the bolts in the field. 

In the territory south of 69th street and on the two 
branch iines the main messenger is the same size as in 
the territory north of there but the auxiliary messenger 
is of 105,500 circular mils area made up of 19 strands 
of hard drawn copper wire with a normal tension of 
800 Ib. Grooved contact wires are No. 4/0 hard drawn 
copper with a normal tension of 2,000 lb. each. The 


hanger and clip spacings are 15 ft. and 71% ft. respec- . 


tively. The copper equivalent of the catenary system as 
installed north of 69th street is 838,900 circular mils, 
while south of there it is 898,700 circular mils as in- 
stalled: new. Throughout the life of the contact wire 
the average conductivity over each track will be ap- 
proximately 790,000 circular mils copper equivalent. 

The double-contact wire arrangement here used dif- 
fers from what has been used previously in other in- 
stallations, for instead of suspending both wires directly 
from the main messenger a stranded auxiliary messenger 
is used which increases the flexibility of the system. In 
addition the individual contact wires are clipped alter- 
nately to this auxiliary messenger resulting in a “soft” 
line. It is recognized that this comparatively elaborate 
system might be prohibitive for certain installations but 
the electrical conductivity is required and if sufficient 
capacity were not installed over each track additional 
feeders would be needed. The distribution system pro- 
vides an average voltage drop in normal rush hour 
service of approximately 12 per cent with an all day 
average of 3 per cent. 

The bronze hangers and clips, as well as other catenary 
fittings, were furnished by the Ohio Brass Company, 
while the No. 3/0 cadmium bronze contact wires and 
the No. 4/0 hard drawn copper contact wires were sup- 
plied by the American Brass Company which also fur- 
nished the 14-in. and 34-in. copper auxiliary messengers. 


Trucks Are of the Swing Bolster Equalized Type, the Frames 
with Pedestals, Transoms and Brake Supporting Lugs Being 
Integral Steel Castings 


The Bridgeport Brass Company supplied the 3¢-inch 
bronze messenger wire used for yard track distribution. 

The main messenger which has a sag of 4 ft. 9 in. 
in a normal span, is supported from the catenary struc- 
tures by two 7-in. disk type Lapp suspension insulators 
having a minimum dry flash-over rating of 60,000 volts 
each. The messenger-supporting clamps are of bronze 
and are designed to permit the cable to slip at an un- 
balanced lateral stress of about 1,000 lb. They were 
furnished by the Ohio Brass Company. Owing to the 
large number of viaducts north of 43rd street, the nor- 
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mal height of the contact wires is 18 ft. 6 in. above the 
top of the rail, whereas south of 43rd street it is 22 ft. 
Underneath viaducts the minimum height of contact 
wires is 16 ft. 6 in. 

Steady attachments are made to the auxiliary mes- 


‘senger and when one track only is adjacent to structures 


a pipe bracket steady arm with a standard suspension 
insulator and a 12-in. wood stick is used. Between the 
columns of catenary structures the steady assemblies are 
made up with a %-in. high strength bronze wire cross 
span, using two standard suspension insulators between 
the tracks and structures with short steady arms attached 
to this cross span member. At curves the pull-offs are 
similar somewhat to the steady arms except that the at- 
tachments are made to both contact wires through 
flexible arms as well as to the auxiliary messenger. 

A much simpler catenary construction is employed 
over the yard tracks. A 3¢-in. bronze messenger is used 
from which is suspended directly a single No. 4/0 hard 
drawn copper grooved contact wire. 


Novel Construction Methods Employed for String- 
ing Overhead Wires 


Several labor-saving ideas were developed by the con- 
tractor to expedite the construction of the overhead sys- 
tem. For the erection of the catenary main messenger 
which weighs 1% lb. per ft., roller bearing suspension 
rollers were designed and attached to the bottom of the 
insulators in their permanent position. The bronze mes- 
senger clamps were wired immediately below the rollers, 
the insulators, rollers and clamps being hung from the 
structures at the same time. The messenger cable was 
run off of the reel car of the work train over a suitable 
pulley on top of the crane boom and was laid in the 
rollers at each structure as the work train passed under. 
The cable was sagged to exact measurement from the 
top of the rail by reference to temperature charts, after 
which the messenger was attached to the permanent sup- 
porting clamps and the rollers taken down. 

The dead end and splicing fittings for the main mes- 
senger were applied in the material yards before the 
reels were loaded on the reel car which permitted the 
actual field splicing to be made in 30 min. or less. With 
a reel car holding five miles of wire and with eight line- 
men and two groundmen it was possible to install from 
one to five miles of main messenger in a day. The 
average performance, however, was slightly over one 
and a half miles with sufficient time to sag the messenger 
permanently. 

The next operation was the attachment of the hangers 
for the support of the auxiliary messenger which hangs 
level 134 in. above the contact wires. Since the spacing 
of the catenary structures could not be made uniform 
for reasons already explained, a method of readily de- 
termining the proper length of hangers for spans of 
every length had to be devised. For this purpose a 
large board was designed having laid out on it a set 
of horizontally compressed catenary curves superimposed 
on each other and suitably cross sectioned to permit the 
selection of hangers of the proper length for any length 
of span. The hangers thus selected were assembled in 
the storeroom shop, arranged in proper order on a pipe 
and marked for the required span. This graphical 
method of determining the proper length of hangers was 
developed by J. S. Thorp, distribution engineer of the 
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Chicago Terminal Improvement department of the rail- 
road. 
To attach the hangefs proper spacing was determined 


by the use of a steel tape having predetermined spacings’ 


suitable for different lengths of spans marked on one 
side and dimensions to facilitate centering the tape be- 
tween the structures on the reverse side. This tape was 
stretched between the structures along the side of the 
messenger cable and clamped to it by the men who in- 
stalled the messenger clamps. The linemen rode the 
messenger and placed the hangers at the points indicated 
on the tape, carrying a full set of hangers on their 
chairs. ; 


Contact Clips Were Spotted with an Elastic Gage 


The auxiliary messenger and double contact wires 
were strung in one operation from a train consisting 
of an engine, reel car, tool car and tower car. Three- 
wheel rollers were designed to attach to the bottom of 
every other hanger and the wires were placed in them 
as the train moved along the track. After the wires 
were properly sagged by reference to a temperature 
chart and anchored, the auxiliary messenger was at- 
tached to the hangers and the clips securing the contact 
‘wires to the auxiliary messenger installed, using a work 
train with five or six tower cars. To obtain the proper 
spacing between contact wire clips, which is always half 
the distance between hangers irrespective of their spac- 
ing, and of necessity varying with the length of span, 
an ingenious application of an elastic ribbon was made. 
The ribbon used was about 15 ft. long and was provided 
with clips at the end for attachment to adjacent hangers. 
Two markers 714 ft. apart and spaced symmetrically 
with respect to the center were attached to the elastic 
ribbon, thus marking, when the ribbon was stretched 
between hangers, the point of applying the clips without 
the need of making any measurements. This clipping- 
in process was the slowest work of all but with a train 
with 14 to 16 men handling the clips, about 8,000 ft. of 
track was completed in a day. 

While the main work was handled effectively by the 
methods just described the cutting in of insulation, the 
installation of cross-overs, pull-offs, steady attachments 
and special work of every character had to be done with- 
out the use of any special or novel equipment and the 
latter constituted a large share of the entire job. The 
stringing of wires was started in September, 1925; 
although the track work was not advanced to the point 
where continuous effective construction activities could 
be maintained until January, 1926. Practically all of 
the overhead catenary system was strung by the middle 
of June, after which eight work trains were occupied 
with special work such as installing pull offs and making 
adjustments until July 20. 

The overhead contact system has been sectionalized 
in order to minimize delays to traffic should trouble 
occur. This has been done at all of the substations, but 
to get the maximum benefit of the copper installed and 
to avoid excessive voltage drop it has been necessary, 
also, to install tie stations at intermediate points between 
some of the substations. These latter are located at 
existing or future interlocking plants or at the stub-ends 
of two or more tracks. Sectionalization of the main line 
is accomplished with air gaps, the double contact wire 
lending itself readily to.this method At these points 
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the contact wires are raised alternately high enough to 
insert strain insulators in each without any danger of 
the insulators fouling a pantagraph. Over slow-speed 
cross-overs and turnouts wood stick section breaks are 
provided. 

The positive traction feeders to the overhead system 
at substations are either 1,000,000 or 1,500,000 circular 
mils, single conductor, 6l-strand, soft drawn copper 
cable with 6/32-in. paper insulation and %-in. lead 
covering. The negative feeders are 2,000,000 circular 


‘mil single conductor stranded cable with 4/32-in, paper 


Left—Looking Towards Rear of Motorman’s Cab with Folding 

Seat Extended. Right—Front of Cab with Master Controller, 

Air Brake Valve and Cab with Master Controller, Air Brake 
Valve and Auxiliary Control Box 


insulation and Y-in. lead sheath. The latter are bussed 
in the manholes at the bases of the structures from 
which point connections are made to the impedance 
bonds of the different tracks by means of 1,500,000 cir- 
cular mil stranded copper parkway cables, buried in the 
ballast. The rail return circuits are tied together with 
similar cables, connections being made to the neutral 
point of the impedance bonds. 

Where possible the tie station buildings have been 
located so that the cables run direct from the buildings 
io the structures thus saving a considerable investment 
in underground duct systems and in cable connections. 
If a fault occurs on the overhead system the feeders to 
that particular section are opened immediately at the 
substation. A high speed breaker similar to the type 
installed in each of the traction feeders within the sub- 
stations is installed in the same feeders at all of the tie 
stations. 


Gas Welded Bonding Used for Return System 


The return system in certain places is reinforced by 
bonding additional tracks to those actually electrified. 
This has been done in the territory between 16th and 
69th streets to get the required return conductivity. A 
single No. 4/0, 127-strand, soft drawn copper cable 
bend of the gas weld type, supplied by the Electric Rail- 
way Improvement Company, Cleveland, Ohio, is in- 


stalled on each standard joint. The rail is 90 Ib. A.R.A. 
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Type-A with a special reinforced angle bar. The bond 
when straight measures 13% in. over-all with 8% in. 
between terminals and when applied is so formed that it 
is approximately 7 in. between the inside ends of the 
terminals. Two copper terminals are provided on the 
bond to service the cable and provide shoulders for 
welding. Actually the weld is made between the outside 
rail head and the ends of the individual copper strands, 
but it also includes the copper terminals. For turnouts, 
slip switchs and movable point frogs, special bonds are 
installed made from 300,000 circular mil 127-strand soft 
drawn bare copper cable. These were cut in the field to 
the proper length and fitted with special terminals by 
means of tools and dies developed for the purpose. 
Similar methods were employed in making the connec- 
tions from the impedance bonds to the rails for the 
traction current. The impedance bonds are provided 
with lugs for rail connections for the cross bonding be- 
tween the tracks and also for the return circuits from the 
impedance bonds to the negative busses in the structure 
manholes at feed points. 

The catenary structures are in most instances grounded 
to a rail in any particular track circuit, and in addition, 
to the neutral connection of the impedance bond wherever 
possible. For the structure ground a No. 1, 37-strand, 


parkway cable, fitted with copper terminals applied in the 
field is gas weld bonded to the structure and to the ball 
of the rail. 

To obtain the benefit of the lower rate provided in the 


G. E. Truck Type—JR Feeder Breakers in the East i6th Street 
Station ; 


comprehensive service agreement. with the Common- 
wealth Edison Company a miscellaneous light and power, 
and signal transmission system is installed. From Ran- 
dolph street to 69th street the light and power trans- 
mission system consists of duplicate 4,000/2,300-volt, 
3-phase, 60-cycle, 4-wire lines. For the balance of the 
suburban zone including the two branches a single circuit 
of similar description is used. The conductors are No. 
1, hard drawn solid copper with triple braid weather- 
proof insulation and are spaced 1 ft. 9 in. horizontally. 
They are sagged 6 ft. in a normal span corresponding to 
a tension at 60 deg. F. of 600 Ib. This wire was furnished 
by the Kerite Insulated Wire & Cable Company. 
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As with the catenary system the miscellaneous light 
and power lines are sectionalized at the substations with 
separate feeders for each direction. The line can be cut 
through any substation if service at that substation is 
interrupted. At points midway between substations 
switches have been provided also for sectionalizing pur- 
poses and permit localizing line troubles in cases of 
emergency. The present cross-arm arrangement on the 
catenary structures permits the ultimate extension of the 
duplicate power line south of 69th street to the Front 
avenue substation at Kensington (115th street). 

Both light and power transformers up to 15 kw. 
capacity are mounted directly on the catenary structures 
but where greater transformer capacity is needed sepa- 
rate housings are provided. It is planned that at future 
large load centers, separate a.c. substations will be pro- 
vided, these to be fed directly from the 12,000-volt sys- 
tem of the Edison Company. Lightning arrestors of both 
the auto-valve and oxide-film types and the usual fused 
cut-outs protect all transformers. The secondary cir- 
cuits are grounded with a No. 6 hard drawn copper 
weather-proof wire clamped to the catenary column and 
connected to an independent ground rod. The service 
wires are carried in conduit down the catenary column to 
the nearest manhole or service switch. 


Labor Saving Methods Used in Stringing Trans- 
mission Wires 


For the stringing of the transmission wires the con- 
tractor developed several interesting labor saving devices. 
A bank of nine roller bearing grooved rollers placed on 
a common shaft 6 in. apart and secured to a channel iron 
was attached to the top cross arm. A train consisting of 
an engine, reel car, tool car, locomotive crane, material 
car and one tower car was used for this work in the 
double track territory with intermediate supports. 
Speciaily designed rollers were mounted on the top of 
the tool car and a cage-like device made up of vertical 
and horizontal pipe rollers was secured to the end of the 
crane boom. In this way the wires were spaced to con- 
form to the fixed rollers through which they floated 
freely. A maximum of eight wires were placed in the 
rollers with one movement of the train. In addition to 
the double track territory there is on most of the right 
of way a track external to the bridge supports which 
allowed the work train to, travel on that track, placing the 
wires in the rollers and feeding off of the reels as it 
moved along. With reels, each holding a mile of wire, 
and two reel cars, 16 wire-miles have been put in the 
rollers in a day and sagged temporarily. A follow-up 
cang sagged the wires in the rollers and tied the wires 
to the insulators. Wires were transferred from the top 
to the bottom cross arms where necessary without anv 
difficulty. 

Where a track external to the catenary structures was 
not available a patented pulling device designed by the 
contractor was employed which handled as many as six 
wires simultaneously. In this method the reel car was 
anchored and the wires attached to a spreader which 
was pulled over the rollers by means of a heavy rope 
that had been run over the center rollers. Where con- 
venient an engine was used to pull the wires through 
the rollers at other times this was done with a team of 
horses or motor truck. A maximum of 6 wires at one 
time were put up in this way, an average day’s work 
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being 6 wire-miles. Except for the time required to 
place the rope over the center rollers on the structures 
this last method was ‘almost as efficient as the operation 
described where an external track was available. 


Motor Cars and Trailers Are Semi-Permanently 
Connected 


It was recognized as necessary from an operating 
standpoint to have identical equipment for all classes 0: 
service which made it necessary that the motor 
car equipment selected be able to stand the maxi- 
mum service without injurious overload. From. this 
standpoint the local run to South Chicago was the 
determining factor. With the 20 cars purchased in 1920 
for steam operation and 25 additional cars obtained two 
years later, all of which are now being converted into 
trailer cars for electric operation, there will be available 
shortly for suburban service 130 two-car units. The 
trains are made up of motor car-trailer units semi- 
permanently connected with one control point in the 
motor car and one in the rear end of the trailer, each 
motor car being equipped with four d.c. motors. 

This selection was based upon studies that were made 
of the economic value of various make-ups of trains, this 
particular arrangement possessing advantages in both 
first cost and annual charges as well as other advantages 
of an operating nature. The new equipment provides 
automatic acceleration as well as manual step by step 
operation, a new design of automatic, mechanical elec- 


By Means of a Cage-Like Assembly of Pipe Rollers Secured to 
the End of the Crane, It was Possible to String Eight Trans- 
mission Wires at a Time 


trical and pneumatic coupler, and electro-pneumatic 
brakes capable of applying the brakes simultaneously on 
all cars of the train. There is little difference in the 
bodies of the motor cars and trailers, except that the 
motor car underframe was designed to carry the control 
equipment and the roof framing was proportioned to 
carry two pantographs. While trap doors and steps were 
provided on the original 45 cars used in steam operation, 
they are omitted from the new motor cars and are in- 
stalled only on the ends of trailer cars adjacent to the 
motor cars. Their provision is only for emergency use, 
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as high platforms are installed at all of the suburban 
stations. 

Each car of a motor car-trailer unit will seat 84 pas- 
sengers, 68 in the cross seats and 16 in the four longi- 
tudinal end seats. The aisle width is 3 ft. % in. The 
cars are each 72 ft. 714 in. long over the buffers and 10 
ft. 6 in. wide over the platforms at the vestibule side 
doors. The body of the car is of copper-bearing steel, 
the inside sheathing of aluminum, the roof sheets and 
lower deck sheets of aluminum alloy and the doors, of 


Work Train Equipment Used for Stringing Main Messenger 


which there are 11 in each car, are made of sheet alumi- 
num. Without any passenger load the motor car weighs 
completely equipped 141,000 Ib. and the trailer car 85,000 
lb. Collapsible safety gates are provided between the 
cars at the sides to prevent passengers on suburban plat- 
forms falling between cars. As an added convenience 
all cars are equipped with diaphragms to permit easy 
access from car to car without exposure to the weather. 

The motor cars were built by the Pullman Car and 
Manufacturing Company, while the 85 new trailers were 
furnished by the Standard Steel Car Company. The 
latter company is also converting the 45 cars formerly 
used in steam operation for use as trailers. 

The trucks, of the swing bolster equalized type with a 
wheelbase of 8 ft. 3 in., are equipped with two 750-volt 
motors each, the latter being insulated for 1,500 volts, 
as the two motors are permanently connected in series 
on each truck. On the basis of hourly rating these 
motors are 250 hp. and have a continuous current-carry- 
ing capacity of 210 amp. The General Electric Company 
and the Westinghouse Electric & Manufacturing Com- 
pany each furnished 260 motors. The truck frames with 
pedestals, transoms and brake-supporting lugs are in- 
tegral steel castings made by the Commonwealth Steel 
Company, Granite City, Ill.. Rolled steel wheels 38 in. 
in diameter are used. Clasp brakes are used on both 
motor and trailer trucks. The trailer car trucks have a 
shorter wheelbase, 6 ft. 3 in., and are fitted with 33-in. 
wheels, but in other respects they are similar to the motor 
car trucks. 


Safety First Features Incorporated in the Master 
Controller 


The master controller has a safety-type handle which 
will open the main circuit and set the emergency brakes ~ 
if released, except when the reverser handle is in the off 
position. As a further safety precaution it is interlocked 
with the brake apparatus in such a way that the power 
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cannot be applied unless the brakes are cut in service 
from the cab. All control equipment is, G.E.-Type PC 
103-D. Each motorman’s control cab is provided with 
a door enclosing the equipment when the cab is not in 
use. When the door is open it forms the cab for the 
motorman. The space in the body bulkhead opposite the 
control apparatus contains a folding seat for the motor- 
man. 

The supporting structures for the two pantographs on 
each motor car are provided with double insulation. 
They have an operating range from 16 to 24 ft. and are 
spring-raised and air-lowered, all pantographs in a train 
being controlled, if desired, from a single cab. The 
pantographs were built by the R. D. Nuttall Company, 
Pittsburgh, Pa. 

To provide 32-volt energy for control and accessory 
equipment a 3.5-kw. 1,600-volt G.E. motor-generator set 
is installed on the motor car. A storage battery is floated 
across this motor-generator set as a reserve source of 
energy. This unit has a double commutator and a 
common frame for both motor and generator. With the 
pantograph raised this unit runs continuously, delivering 
a floating charge to the 300-ampere-hour storage battery. 
An automatic. safety regulator of the carbon pile type 


Light and Power 


Equipment in the Basement of the Laflin 
Street Substation 


regulates the voltage and load imposed by the control 
equipment connected to it, while separate carbon pile 
Safety regulators control the lighting citcuit voltage in 
each car. 

Each car is equipped with duplicate automatic Type-PS 
New York air brake equipment. At the same time that 
the electro-pneumatic brakes function the equipment also 
operates pneumatically. This permits the brakes to 
operate as standard automatic air brakes if the control 
voltage should fail for any reason without any additional 
attention from the motorman. While the normal service 
braking rate is 1.75 m.p.h. per sec. the cars can be braked 
in an emergency at a rate not less than 3 m.p.h. per sec. 
The normal brake pipe pressure is 90 lb. Each motor 
car is equipped with a G.E. 1,500-volt d.c. motor-driven 
air compressor having a piston displacement of 35 cu. ft. 
per min. and two 16-in. by 60-in. main reservoirs. 
Through a separate synchronizing train line circuit, 
operating at control voltage, all of the compressors in 
a train start when any governor cuts in, the latter having 
an operating range betwee 100 and 115 Ib. per sq. in 
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Triple Connections Made with Automatic Couplers 

At each end of the motor car trailer unit there is an 
automatic self-centering Tomlinson coupler made by the 
Ohio Brass Company, which completes the mechanical, 
pneumatic and electrical connections between the units. 
These are furnished with 6!4-in. by 8-in. Harvey single 
spring friction draft gears and ball and socket anchor- 
ages. The draft gear is designed for a maximum 
curvature of 33 deg. The two-car unit may be coupled 
or uncoupled from an adjacent cab and can be operated 
also by hand from the ground. The automatic coupler 
contains the brake pipe and main reservoir balance pipe 
air lines and 39 contacts arranged in three rows with 13 
contacts in each row for the low-voltage control circuits. 
Between each car of a two-car unit there is a 1,500-volt 
bus for the heaters only and this is hand-controlled from 
under the car as the motor and trailer cars will not be 
separated except in the shop or for emergency purposes. 
However, the 1,500-volt circuits are not carried through 
the operating units of a train. 

For heating purposes, 1,500-volt, 750-watt units are 
provided, there being a total of 29 kw. per car. These 
heaters are equipped with two coils; normally one ele- 
ment under each of the 34 cross seats and all these 
underneath the longitudinal end seats may be energized. 
At low temperatures or when needed quickly to heat the 
cars, the additional coil under each cross seat may be 
used. Automatic control of heater circuits is provided 
by two thermostats of different temperature settings, 
subject to selection by the trainmen. The resistance 
units used in the heaters were supplied by the General 
Electric Company and the Edwin L. Wiegand Company, 
Pittsburgh, Pa. 

The four vestibule side doors are operated by Con- 
solidated 32-volt motor-operated door engines instead of 
the usual pneumatic type. The control stations for these 
are just outside the car end door and consist of a master 
switch which controls all four doors on one side of the 
two-car unit and a switch for the individual door ad- 
jacent to the station. The four doors can be controlled 
from any one of the four control switches. 


Engineering and Construction Organization 


All engineering work involved in connection with this 
electrification project was carried out under the general 
supervision of F. L. Thompson, vice-president, in charge 
of the Chicago terminal improvements of the Illinois 
Central and D. J. Brumley, chief engineer. .W. M. 
Vandersluis, electrical engineer, had direct charge of the 
design and construction of all electrical features of the 
work, assisted by G. I. Wright, office engineer, A. H. 
Woollen, equipment engineer, and J. S. Thorp, distribu- 
tion engineer. The mechanical department co-operated 
in the design of the equipment, the following members 
being represented on a joint committee responsible for 
the present design: R. W. Bell, general superintendent of 
motive power; J. H. Nash, superintendent of motive 
power; W. O. Moody, mechanical engineer; E. Von 
Bergen, air brake engineer; Lee Robinson, shop en- 
gineer ; F. H. Case and E. W. Jansen, electrical engineer. 
The following members of the Chicago Terminal Im- 
provement department were members also of this joint 
car committee: W. M. Vandersluis, electrical engineer ; 
A. H. Woollen, equipment engineer, and W. T. Kelly, 
mechanical engineer. 
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The foundations were installed under contract by the 
Underground Construction Company with M. D. Thomp- 
son, assistant engineer of the railroad in charge. The 
catenary structures were completed by the railroad 
company’s forces, under F. O. Draper, supervisor of 
bridges. Erection of all overhead wires for traction, 
miscellaneous power and light and signal systems, and 
all rail bonding was done under contract either on a fixed 
price or unit basis by the Pierce Electric Company, 
Chicago, with S. N. Tideman in general charge of con- 
struction, assisted by Floyd Knott, general construction 
foreman, and J. S. Farrell, field engineer. All substation 
design and construction was carried out by the Common- 
wealth Edison Company. 


Automatic Pumping Equipment for 
Grade Crossings 


UTOMATIC pumping stations, for the collection and 
disposal of storm water, were recently installed 
jointly by the Detroit, Toledo & Ironton Railroad and 
Wayne County, Michigan, for operation at seven of ten 
highway grade crossing separations just completed on 
its northern division. These stations were designed to 
solve the problem of adequate storm water drainage in 
view of the low level resulting from depressing the 
highway. 
Concrete pump houses were erected containing elec- 


Interior of Pump House, Showing Motors Coupled to Pumps Over 
the Sumps 


trically driven pumps operating from local power lines. 
Concrete sumps sunk about 15 feet below the pavement 
collect the water from catch basins located at intervals 
along the line of the depressed highways, the water being 
diverted underground through vitrified tile drains. 
Other catch basins above the pump house floors, but 
below railroad grade, provide receptacles for the water 
as it is pumped from the wells and are sufficiently 
elevated to allow a gravity flow through vitrified pipe 
into drainage ditches under the tracks. 

American Well Works pumps are used at six of the 
crossings and all the pump houses are equipped with 
General Electric motor drive with automatic control. A 
typical installation consists of two 8-inch centrifugal 
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pumps within the pump house which empty the 17,800- 
gallon sump. Each pump has a capacity of approximately 
€60 gallons a minute and is driven by a 10-horsepower 
motor having a double squirrel-cage rotor. 

Float switches in the wells control the pumping motors 
through magnetic switches. The pumps supplement 
each other, one or both being thrown into action as the 


A Crossing at Ecorse, Near Melvindale, Mich. 


level of the water rises. They are automatically thrown 
out of service as the water recedes in the sump. Main- 
tenance costs are reported by the railroad to be com- 
paratively small. ; 


Three gigantic hydro-electric units of the Phila- 
delphia Electric Company on the Susquehanna River 
at Conowingo-will each have a capacity of 54,000 
horsepower. 


A FELLOW NEEDS 
SOMETHING LIKE THAT 
TO PLT A LITTLE LIFE 


INTO HIM THESE SPRIRE 
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General View of the Garage Interior at Manchester, Y. 


Electric Trucks on 


Complete Rebuilding of Trucks 
Which Keeps Big Fleet 


T Manchester, N. Y., one of the largest freight 

transfer stations in the country is operated by 

the Lehigh Valley Railroad. From this transfer 
whole carloads are dispatched carded direct to destina- 
tion, all freight received in mixed cars from originating 
points or other transfers. Direct destination cars are 
made by sorting out and consolidating the many small 
shipments received from hundreds of shipping points. 
All shipments are transferred and forwarded the same 
day as received. Manchester Transfer is the only trans- 
fer so located as to permit a consignee to buy goods in 
New York, Newark, Philadelphia, Boston, New Haven, 
Providence or Portland, Maine, and have them reach 
destination from one transfer. 

The plant is of steel and concrete construction, abso- 
lutely fireproof and can accommodate 244 cars at one 
time. There are four island platforms 1,013 ft. long 
connected by a central transverse platform 39% ft. in 
width. Each of the longitudinal platforms is 17% -ft. 
in width overall, but reduced to 15% ft. clear roadway 
by reason of the posts which supports the canopy roofs 
located over each platform. 

The transfer of large tonnage at this point requires 
unusual speed. and efficiency and a system of paying 
labor is of considerable interest. Checkers, loaders, 
truckers and storers are guaranteed an hourly rate plus 
whatever they may earn in excess of the hourly rate 
under the tonnage system of payment. Each gang is 
required to handle seven tons of freight per hour or 56 
tons per gang for eight hours before any bonus is paid. 
For all tonnage above 56 tons, the men receive a bonus. 

The tonnage system of payment increases production 
and the Manchester transfer is an exceedingly busy 
place. The fact should not be overlooked, however, that 


the Lehigh Valley 


Is Part of Maintenance Program 
in First-Class Condition 


in spite of the bonus system that stimulates the men, the 
key of the whole situation in the rapid transport of 
freight is a fleet of 72 load carrying electric trucks. 

This fleet of industrial trucks is the vital point about 
which the entire activities of the plant center and the 
congestion which would rapidly develop should any ap- 
preciable number of these machines break down, may 
be readily imagined. It is, therefore, of greatest im- 
portance that all the trucks receive a maximum of care 
and maintenance in order that they may function de- 
pendably. 

The force which is required to keep the trucks in 
first-class condition is not as great as might be thought. 
There is one machinist, one electrician and two helpers 
on the day force and one electrician on from 12 mid- 
night to 8 a. m. The duties of the day force are to 
make the running repairs and keep the trucks in first- 
class order and to rebuild trucks when they are incapaci- 
tated by reason of hard wear and tear to which they are 
necessarily subjected. 


Rebuilding Trucks 


Practically all of the trucks have been in service years 
beyond their ordinary life, but by rebuilding them it has 
been found that they are capable of rendering as much 
service as any new truck so that the length of their life 
is indeterminate. When a truck has been in use to the 
extent that it is in need of major repairs, it is taken 
apart and all of the parts are cleaned and an entirely 
new frame is constructed following the design originated 
by Richard O’Hearn, foreman of the garage. Such 
parts as are still suitable for service are used on running 
repairs of trucks that have not been rebuilt. 

The frame of the rebuilt truck is very much heavier 
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than the original frame, being constructed of heavy angle 
iron and it is more durable in this particular service. All 
movable parts such ds’ bearings, bushings, contacts, 
brushes, pigtails, and wiring are renewed on this heavy 
frame truck and certain points are strengthened so as to 
prevent breaking in servicé. One of the important fea- 
tures in the rebuilt truck is a back brace made of sheet 
steel which serves to keep the upright apron sheet in its 
place and keeps the worn gussets from breaking. This 


sheet not only protects the back, but it also extends along . 


under the floor boards as far as the trailer wheels and 
keeps them from being broken. By extending as far as 
the trailer wheels this sheet allows the trailer wheel 
bridge to rest on top of the sheet across its entire width 
thus eliminating the wear on the center sills and side 
sills. This wear is occasioned by the edge of the trailer 
wheel bridge cutting into the sills so that after some 
years of service, the truck would become weakened at 
this point. In the rebuilt construction, the edge of this 
bridge rests upon the reinforcing sheet and as the weight 
is distributed the wear is not nearly as great. An at- 


Showing the Manner in Which Heavy Steel Sections Are Handled 


tempt is made to rebuild one electric truck with a heavy 
frame construction each month. 


Maintenance Routine 


In the general routine of maintenance the trucks are 
brought to the garage, taken apart and cleaned. All 
electric contacts are cleaned and all parts that require 
lubrication are greased or oiled. 

Hydrometer readings of the batteries are taken while 
the truck is undergoing repairs and if the gravity is 
below 11.50, the solution is renewed and the battery 
boxes and trays are repainted and the batteries cleaned 
up in general. 

Brakes are also relined at this time and it has been 
found in some cases that brake liners can be used again 
by turning them over and using the liner from one shoe 
on the opposite shoe. This is very easily accomplished 
as the rivet holes on the lining come in exactly the right 
place when the linings are reversed in this manner. The 
practice has proved quite economical, as it is possible to 
get another year’s wear out of the liner after this trans- 
position has been made. 

Considerable savings are effected by the use of acety- 
lene and electric welding on the parts that have become 
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worn. Such worn parts are welded up with metal and 
then turned down in small lathes with which the garage 
is equipped. 

Charging Equipment 


The battery charging equipment consists of two motor 
generator sets. The motors are Westinghouse 75 hp. 
440 volt, 73 amperes per terminal, two phase, 60 cycle, 


The Charging Switchboard Is Located in One End of the Garage 
—The Welding Panel Is at the Right While the Motor Generator 
Sets Are Shown at the Left 


1,170 r.p.m. machines. The d.c. end of these units de- 
velops 440 amperes at 125 volts. These machines are 
connected in parallel with equalizing buses so that either 
machine can be used on any of the charging panels. 

The charging panels themselves are comprised of 20 


Taking Voltage Readings of Cells During Running Discharge Test 
—Battery Shaker Is Shown at the Left 


unit panels. Each unit handles three batteries and is so 
connected that one combination voltmeter and ammeter 
will take the reading of any one of the 60 batteries that 


‘may be on charge. 


At the close of the day’s operation on the transfer 
platforms, the electric trucks are brought into the garage 
by the truckers and the afternoon electrician immediately 
opens the covers of the battery boxes and starts flushing 
the celks: 
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It usually takes about 114 hours to get sufficient bat- 
teries watered for the first charging load. This is ap- 
proximately % of the total number of trucks. After the 


batteries are put on charge, voltage readings are taken 
every hour and as fast as the individual sets come up to 
40 volts they are taken off charge. 

There are 21 cells of alkaline batteries in each set 


Two Men Engaged in Rebuilding a Truck Frame Out of Heavy 
Angle Iron 


which is charged at the rate of 45 amperes until fully 
charged. 

Between battery readings, the first shift electrician 
waters the batteries of the trucks waiting to be charged. 

The duties of the second shift electrician are to charge 
the second load of the batteries, clean and renew charg- 
ing plugs, repair step chains, renew broken floor boards 
and any other minor repairs that can be made while the 
trucks are in the garage. 

The switches on the switchboard are connected to the 
charging plugs in regular order, going down one side of 
the garage and back up the other so that it is easy for a 
man to determine the switch that controls any particular 
plug. 

The charging lines are ate ge Gy p uals 
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conduit and 
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pended from the ceiling in this manner the insulation on 
the wires will last an indefinite period. This is much 
better than the old method which causes the cords to be 
broken by the wheels of the trucks, sometimes causing 
fires and no end of repairs due to insulation coming off 
and wires grounding. 


Care of Batteries 


A battery shaker has been constructed using pipe 
fittings and pipe which is operated with a motor origi- 
nally used in an interlocking plant for the operation of 
a switch. The battery cells are taken out of the trays 


and 50 per cent of the solution is poured into a receptacle. 
Rubber corks are inserted in the cell caps to keep the 
solution from coming out of the cells while in the process 


Old Method of Supporting the Trailer Wheel Bridge—Arrows 
Point to Places Where Wear on the Sills Was Excessive 


of shaking. After the cells have been shaken about 20 
minutes, they are tipped side up and the corks pulled. 
The shaker is again put into motion and the cells are 
emptied, The first solution that was taken out is poured 
into the cells and they are again shaken. This is done 
in place of rinsing with water which would have a ten- 
dency to take a certain portion of the gravity of the new 
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Record Showing Hourly Voltage—Readings of the Batteries on Charge Taken at the Various Panels 


arranged with outlet boxes at intervals, 3 plug cords 
coming out from each of these boxes. The plugs them- 
selves are suspended from the ceiling with sash cord 
which is counterweighted so that the plugs when not in 
use hang within reach over a man’s head. All that is 
necessary is to reach up for a plug, pull it down and 
connect it to the charging receptacle at the batteries. It 
has been found that by having the charging lines sus- 


solution to resaturate the plates. The cells are then re- 
moved from the shaker, painted and refilled. This work 
is done as quickly as possible in order that the plates are 
not exposed to the air any longer than is necessary. 
Some of the batteries which are waiting to be refilled 
are partly discharged by using them to operate the motor 
which drives the shaker. The balance of their charge is 
removed by connecting them to a rheostat after whic.1 
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the battery is short circuited and allowed to remain on 
short circuit over night so that there is absolutely no 
chance of heating thesplates while being exposed to the 
air. 


All connectors and battery binding posts are thor- 
oughly cleaned with fine sand paper and the circuits are 
tested by a heavy current discharge for a few minutes 
to determine any loose connections which would imme- 
diately become apparent by overheating. In this way 
any hot connections which might develop while the bat- 
teries are in service are avoided. 


After the cells have been thoroughly ‘shaken, cleaned 
and filled with new solution, they are charged for 12 
hours and discharged for 6 hours. This process is re- 
peated three times, that is to say, the batteries are given 
three cycles of charge and discharge. 

At the end of the third six hour discharge, the battery 
is brought to a completely discharged condition and again 
charged for 12 hours. This usually equalizes all of the 
cells, but if any cell or cells are low in capacity they are 
removed and replaced with high capacity cells. The low 
capacity cells are then treated by giving them a heavy 
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Records 

A detail record of repair parts is kept, showing the 
date used, number of parts, and the part number and 
cost. This-is totaled up at the end of the month and 
gives the total cost of the garage operation, showing the 
cost of truck material, cost of battery material, cost of 
current used for charging batteries and cost of labor for 
charging the batteries and repairs to trucks. 

A card index in which each battery is represented by 
a card is used to keep the record of the cleaning of the 
tops of the batteries. The index is worked by taking the 
front card off each time a set of battery tops is cleaned 
and placing the card in the back of the file. The aim is 
to go over the tops every four months, and by rotating 
the cards as described, this is accomplished. Sometimes, 
two or three sets will be cleaned in one day and then a 
day or two may be skipped. 

For checking up on the greasing periods, a large 
blackboard is installed in the garage which bears the 
truck number and the battery number and the last date 
that the truck was in the garage for first-class greasing 
and cleaning. In this way each truck receives proper 
attention at regular intervals and experience has shown 
that the method works admirably. 


Installation and Maintenance of Oil 
Circuit Breakers* 
By H. J. Pfandhoefer 


General Electric Company 


The Reinforcing Sheet Indicated by the Man in the Picture Has 
Been Applied to Nearly All of the Trucks 


charge and discharge for several cycles which in most 
cases brings their capacity up to standard. If this 
operation is not effective due to some internal defect in 
the cells, they are then returned to the factory for re- 
pairs. 
Nothing but distilled water is used to flush the bat- 
teries and a small still with a capacity of about five gal- - 
lons per hour is located in one end of the garage not far 
from the place where the shaking and refilling of the 


cells is done. This still is operated by steam which is 
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N OIL CIRCUIT BREAKER is the 
value for the outlet or intake 
of generated electrical energy, 
and if not properly installed or 
maintained, stops the produc- 
tion of power or taking in of 
power. It is, therefore, ex- 
tremely essential that it be 
properly installed, and after 
installation that it receive 
proper care, just the same as 
any main steam valve or water 
valve. 

Oil circuit breakers when 
operating under short circuit 
must open many times the 


normal generating capacity of a system, due to the fact 
that when a short circuit occurs on a system the current 
value rises greatly and this higher current value must 
be broken at the time of trouble. Therefore, the term 
“interrupting capacity. 
tenance of an oil circuit breaker is just as important, or 


” 


Therefore, installation and main- 


derived from a steam boiler located in a small building 
adjacent to the garage. The water that is used for cool- 
ing the still is run into a reservoir and is used over again 
in the boiler. Steam from this boiler is also useful in 
cleaning trucks and bearings as well as cleaning tops 
of batteries. 


When cleaning battery tops and pulling trays out, any 
foreign matter which might work down between tbe cells 
is removed. This eliminates the possibility of short cir- 
cuits between cells which may result in the cells becoming 
punctured. 


more so than a good many other pieces of electrical ap- 
paratus. 


oil circuit breaker is being installed and points on how the 

breaker should be maintained after installation. 
Installation 

1. With all oil circuit breakers shipped by manufac- 

turers there are given complete instructions for the in- 


* Delivered as a talk before a meeting of the Operators of the Minnesota 
Power & Light System, March 23. 1926. 


The following are points to be borne in mind when an | 
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stallation of the breaker. Follow these instructions care- 
fully and to the letter. 

2. After installation carefully check all moving parts 
to see that they function properly and freely, and that all 
bearings run free. 

3. Check studs and be sure that they are properly 
tightened in place. 

4. Inspect contacts for alignment to make sure that 
they all seat properly, that they do not bind, and that all 
contacts make and break at the same instant. 

5. Be sure that tanks are full of proper oil and filled 
to the proper level, and that the oil is clean and dry. 

6. Oil all moving parts on the mechanism thoroughly 
before attempting to put the breaker in service. 

7. The breaker should now be ready for trial. Always 
try the breaker by hand first whether manual or electrical, 
and be sure that the breaker is dead before this trial is 
made. 

8. If breaker is electrically operated and all of the 
above points prove satisfactory and breaker operates satis- 
factorily by hand, then try electrical operation with the 
breaker still disconnected from the line. Do not try elec- 
trical operation with the tanks off. The tanks should be 
in place so that the additional effect of the contacts travel- 
ling through the oil is obtained. If trial is made with 
tanks off there is also some danger of injury to the breaker 
due to the lack of cushion caused by the contacts travel- 
ing in oil. 

9. You are now ready to make connections to the 
breaker, and when these connections are made be sure 
that they are tight and of ample size, otherwise if this is 
not the case heating may develop in the breaker and the 
breaker be held responsible for this heating, when as a 
matter of fact, the trouble is in the connections and being 
communicated from them to the breaker. 

10. Be sure the breaker frame is thoroughly grounded. 

11. The breaker is now ready for service and should 
go on the line without any further trouble, provided every- 
thing has been taken care of as outlined above. 


A Few Don’ts 


1. Don’t install a breaker in a dead air pocket. All 
electrical apparatus must have changing air, and a breaker 
is a piece of electrical apparatus. I have seen many cases 
where breakers installed in dead air pockets have heated 
unduly simply due to the fact that there was no changing 
air, with the resultant fact that the heat continually built- 
up pyramided, and the breaker was held at fault when 
simply a small circulation of air was all that was needed. 

2. Don’t guess. Your guess may be wrong and cause 
a shutdown, which of course means a loss of revenue and 
a dissatisfied customer. If you do not know, find some- 
one that does or look up your instructions on that par- 

ticular breaker and find out. 

3. Don’t expect an indoor breaker to withstand the 
elements such as it may have to do when installed in a 
wet room or by a window which may be left open during 
storms. 

4. Don’t install out of alignment. If a breaker is not 
properly aligned at the time of installation some time 
when that breaker should operate automatically parts may 
bind when there is the greatest need for the breaker to 
open. 

5. Don’t install a breaker too small in ampere carrying 
or in interrupting capacity and expect it to function 
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properly on your system. In the first case you will get 

heating ; in the second case trouble will develop in case the 

breaker is called upon to operate under short circuit. 
Inspection 

After an oil circuit breaker is in operation see that this 
breaker receives proper and periodical inspection. Every 
breaker should be inspected at regular intervals about 
every three months. It should also receive inspection after 
it has opened under a severe short circuit. Some power 
companies are even going so far on inspection that a 
breaker is inspected after every operation even under 
normal conditions. This latter applies to stations in the 
Super-Power Class. A regular inspection should include 
the following. 

A. Cleaning of all parts including oil. 

B. The oiling of all moving parts with particular refer- 
ence to the mechanisms whether these mechanisms are 
solenoid or manually operated. 

C. Check contacts and make sure that they seat 
properly ; clean and realign if necessary. 

D. See that all connections to and from the breaker 
are tight and are not causing undue heating. 

E. Check all mechanisms whether manually or electri- 
cally operated and make sure that they operate properly. 
In checking mechanisms, this is to include the checking 
of trip coils so that in case the breaker is called upon to 
operate automatically the trip coils are in proper condition 
to open the breaker. 

IF. Check the ground connection to the breaker. 

G. All of the above instructions under the subject of 
inspection relate to periodical inspection. If a severe 
short has been taken by a breaker it should be inspected 
completely as soon as possible thereafter. In making the 
inspection after the breaker has opened a short circuit, also 
in the course of regular inspection, look for weakened or 
broken parts and replace if necessary. 

It is advisable to have a complete suppiy of spare parts 
on hand for those parts of the breakers such as contacts 
which are most apt to burn out or give trouble. 

It would seem from the above that an oil circuit breaker 
is a piece of apparatus that needs continual or extra care. 
I do not wish this idea to be conveyed at all. What I do 
wish to convey is that an oil circuit breaker is apt to be 
looked upon as a piece of apparatus to be installed and 
forgotten, due to the fact that there are no rotating parts 
to call the operator’s attention to the fact that it is a piece 
of electrical apparatus. Therefore, an oil circuit breaker, 
the same as any other piece of electrical apparatus, should 
receive ordinary care, so that the best results may be 
obtained from it. We would not think of allowing a 
turbine to run year in and year out without periodical 
inspection, or at least putting some oil in the bearings. If 
we give the same care to an oil circuit breaker that we 
would ordinarily give to a piece of rotating apparatus, I 
am sure that we will find that the oil circuit breaker will 
be very grateful, and in turn give us excellent service, 
and operate properly as the valve for the sending out or 
taking in of power. 


The Chicago & Eastern Illinois, in conjunction with 
the Missouri Pacific, has inaugurated a daily package 
car service between Chicago and Memphis, ‘Tenn. 
The car leaves Chicago at midnight and arrives at 
Memphis at 3 p. m. on the second day, thus affording 
third morning delivery. 


Corner of the Battery Room at the Kansas City Terminal 


Carlighting Practice at Kansas City Terminal 


Unique Methods of InterCCommunication Prevents Congestion 
and Expedites Movement of Cars 


By W. J. Dawson 
Chief Electrician, Kansas City Terminal Ry. Co. 


HE article published in the March, 1926, issue of 
the Railway Electrical Engineer generalized on the 
maintenance practices, forms used in making rec- 

ords and reports, and the methods of accounting em- 
ployed in the car-lighting department of the Kansas 
City Terminal Railway Company. This article will de- 
scribe more in detail the facilities and equipment in use. 

The coach yard is divided into north and south yards 
by main line tracks, and “high-line” structure, serving 
Union Station traffic to and from the West and North. 
This necessitates electrical shops in each of the yards, 
and the work is arranged as nearly as possible so that 
the men assigned to work on trains in one yard are not 
called on to go to the other yard more than is absolutely 
necessary. This reduces, to a minimum, the delays and 
hazards incidental to crossing the main line tracks. 

The shop in the south yard is considered the main one 
and is housed in the main service building of the yard. 
The space provided is a one-story frame, 112 feet by 
30 feet, and is partitioned off into three rooms, namely: 
the battery shop, repair shop and battery charging gen- 
erator and switchboard room. Wash room and locker 
space for the men is provided in a separate room of the 
service building. 


Battery Room Equipment 


The battery room has benches on either side and a 
double-width bench in the center which accommodates 
twelve sets of batteries. The benches are built to the 
height of the average battery box floor from the ground, 


and a wagon of the same height is used in moving the 
batteries in the shop, or hauling them to the cars in the 
yard. The usual acid mixing vats, washing bench, 


The Lead Tanks Are Thoroughly Cleaned and Worked Over by 
the Lead Burner Before Being Replaced in Service 


swinging jib crane, water still, group press, tank wash- 
ing vat and lead burner’s work bench are provided. 


Maintenance Methods 


Recommended practices for overhauling batteries are 
in effect. After heating the battery covers and sealing 
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compound with a steam jet, the covers are removed. 
The elements are then lifted from the tanks by use of the 
jib crane and insulated hooks that fit under the cross 
straps and swung to the washing bench. The separators 
are then removed and the groups are washed with a 
light spray of water. The negative groups are kept 
submerged in water or acid to prevent heating until such 


Two Views of Bearing Puller Used to Remove Pulley and Bear- 
ing from Safety Underframe Armatures Without Necessitating 
Removal of the Shaft from the Armature 


time as the whole set is dismantled and ready for re- 
assembling. The tanks are then emptied of acid and 
placed upside down over the tank washing vat and the 
“mud” is washed out. This vat consists essentially of 
a lead lined box 40 in. by 27 in. and 32 in. high. Two 
pieces of 34 in. round iron are placed transversely at the 
top of the vat to support the trays and two pieces of 
Y in. pipe are “T’d” across under these supports and 
upturned with elbows and nipples at points about the 
center of the tanks or jars. The water supply is con- 
trolled by a globe valve within easy reach, the “mud” 


Instead of Blocking to Suspend 
Body Hung Generators While Replacing Worn Suspension Parts 


Showing Cradle Hangers Used 


falling to the bottom of the vat. A drain is located near 
the top which prevents the sediment from getting into 
the sewer system and at the same time saving it for 
salvage. 

The lead tanks are removed from the trays, cleaned 
and inspected for pitting caused by electrolysis, worked 
over by the lead burner and painted with acid-resisting 
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paint. It is felt considerable economy, from. cost and 
service standpoints, is affected through this. particular 
handling. The trays are closely inspected and, _ if 
judged to be in fit condition to stand up in service for 
another washing period, they are again used. Other- 
wise, new trays of our own manufacture are used. Be- 
fore using the old trays, they are thoroughly cleaned 
with steam and air of all acid and sulphate, especially 
from the bottoms of the compartments. After this has 
been done the trays are painted. . 

The batteries are assembled, charged and discharged, 
acid equalized in the cells and given the usual capacity 


Bench Drill Press Made Up of a Portable Electric Drill and Pipe 
Fittings—Provision is Made for Easy Removal of the Motor from 
the Stand for Portability 


tests before being sealed, connectors spot-burned to 
posts, trays again painted and stencilled ready for being 
placed in service. 


Electrical Energy for Water Distillation 


Distilled water for use in mixing acid and flushing 
batteries in the yards is manufactured by use of two 
Barnstead Still & Sterilizer Company type E L, 220 
volt electric stills, having a combined capacity of seven 
gallons of distilled water per hour. Electric stills are 
used in preference to the steam operated stills because 
of economy, due to the fact we manufacture our own 
power at a very low cost. 

The two stills pull a load of 10 kilowatts and are sup- 
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plied with power through two transformers of 15 kva. 
capacity each, connected in multiple. These transform- 
ers also serve the yard pole lighting system with a load 
of approximately 25 kilowatts, and in order to insure 
against overloading them to a dangerous point, by 
operating the stills and yard lights at the same time, a 
unique method of safety is employed. 


l Economy in Electrical Control 


Two Industrial Controller Company class 8502, 220 
volt, A. C. magnetic ‘“across-the-line’’ contactors, of 75 
ampere and 150 ampere capacity, are inserted in the 
still and yard lighting circuits, respectively. The pole 
light contactor, normally open with deenergized shunt 
coil, is controlled by a push button in the Coach Yard 
Foreman’s office. The water still contactor, normally 
closed with energized shunt coil, is controlled by a 
contacting device actuated by movement of the armature 
of the pole light contactor. In other words, the two 
contactors are electrically and mechanically interlocked 
so that only one of them is in circuit at a time. 

This arrangement keeps the still circuits “hot” during 


The Charging Outlets Are Mounted on Concrete Piers—No. 4 
A. W. G. Extra Flexible Mining Type Cable, Finished Round 
Without Braid Has Given Excellent Results for Charging Service 


non-burning hours of the pole lights, and permits hand 
operation of the water stills through means of The 
Cutter Company “U-Re-Lite” circuit breakers. Ample 
still capacity provides a reserve supply of water suffi- 
cient to take care of our flushing needs during the night. 


Repair Facilities and Charging Equipment 


The repair shop facilities consist essentially of work 
bench, -vises, drill press, emery wheel, armature press, 
pulley racks, tool lockers, tool box racks and accessories 
incidental to the maintenance of car-lighting equipments. 

The battery charging equipment consists of a General 
Electric Company motor-generator set of 50 kilowatt 
capacity, 2300-220/110 volts, feeding a four panel 
switchboard. The panel on the left, for generator con- 
trol, is equipped with an I-T-E circuit breaker of 300- 
ampere capacity, model 24 Weston meters, field rheostat 
and a three-pole main switch. Apparatus on the balance 
of the board consists mainly of six 100-ampere fused 
switches, Allen Bradley carbon pile and General Elec- 


tric Company grid resistors, ammeter transfer switches, 
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model 24 Weston meters, Foxboro Company, switch- 
board type, eight-day clock, ground detectors and re- 
ceptacles connected to twelve charging circuits. A San- 
gamo, type N F, ampere-hour meter is mounted for use 
in connection with bench tests in the battery room. 
Albert and J. M. Anderson Company type G, No. 1764, 
receptacles are standard and used with type A, No. 1229, 
plugs and jumpers to connect the power and rheostat 
receptacles with the circuit receptacles. 


Yard Circuits 


The yards are wired with ten charging circuits having 
a total of sixty-seven outlets arranged with six and seven 
outlets per circuit connected in series, No. 4 A. W. G., 
lead covered and steel taped, ““Parkway” cable is laid in 


A View of the Battery Charging Switchboard 


the center of twelve inches of sand at a depth of about 
eighteen inches. The lead sheaths of the cables are 
permanently grounded at the switchboard and also at 
the ends of the circuit loops. Lead sleeves were wiped 
on at all underground splices and the sheath ends were 
bonded together at the opening in the cables at the 
charging outlets to complete the sheath grounding. This 
was done with view of protection against electrolysis. 
The charging outlets are Anderson type R, No. 1942, 
receptacles mounted on concrete piers. The “Parkway” 
cables are connected to the receptacles through internal 
openings in the piers. Number 2241 plugs are used to 
“short circuit” the receptacles when not in use. Ander- 
son type C, No. 1967, plugs and No. 4 A. W. G.; du- 
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plex cable of mining type, finished round and without 
braid, is used for portable charging cables. 

The possibility of tying up as many as eighteen tracks 
at one time with charging cable blue flags necessitates 
prompt handling in the removal of the cables and flags 
to facilitate switching and reduce delays from this 
source. All regular movements of equipment and pull- 
ing of trains for advance setting at the Union Station 
are done on schedule, and all charging cables and blue 
flags are removed from the cars in advance of scheduled 
time. 

There is, however, a great volume of switching to do 
that cannot be scheduled or foreseen, such as setting 
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The Telautograph Is An Important Factor in the Handling of 
Equipment 


cars in or out of the different trains, moving “bad or- 
ders” to the drop pits, making “cuts” or “spotting” cars 
for different classes of repairs, etc. 


Communication 


To speed up the handling in these cases, an electro- 
pneumatic signal whistle and a series of calls for the 
different foremen and battery charging men has been 
worked out which is giving very satisfactory results. 

The whistle consists essentially of a one-half inch 
Crane Company whistle valve connected by means of 
a link to the core of a 110-volt solenoid magnet and an 
Aermore automobile type, four-tone, exhaust horn 
mounted in a weatherproof box on a pole in the center 
of the yard. The whistle is operated by an oil-immersed 
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high-voltage push button in the Coach Yard Foreman’s 
office. We found it necessary to operate the push but- 
ton contacts in oil due to the arc caused by the “unload- 
ing” of the coil. 

Automatic telephones are located in all of the Ter- 
minal offices and at vantage points throughout the yards, 
and all inter-department communication is carried on 
over these phones. This feature alone is an inestimable 
time and step saver. 

The Terminal telegraph office can be termed the clear- 
ing point for orders from the various tenant lines, cov- 
ering equipment movements. The orders, as received 
from the tenant lines, are put out to all departments over 
telautograph machines. These machines are located 
throughout the Union Station, signal interlocking towers, 
yards and in offices directly concerned with train and car 
movements. ' 

All movements of bad order cars to the drop pits, or 
repair tracks, are handled on telephone call to the tele- 
graph office and subsequent telautograph order. These 
orders are put out over the Superintendent’s signature, 
dated, timed, and numbered serially. 

Once a bad order “movement” is placed against a par- 
ticular car, the car is tied-up and can not move in an out- 
bound train until the defect is repaired and the second 
telautograph order is put out releasing the car for service. 

A book record is maintained of the time the cars are 
set, O.K’d and pulled, and this iron-clad understanding 
and handling, between the departments concerned, aids 
materially in speeding up switching of cars for repairs or 
other work and definitely places responsibility for any 
misunderstanding, failure to place the car properly or 
hold it out of service for extensive repairs. 


Diesel-Electric Locomotive 
Built in Russia 


DIESEL-ELECTRIC locomotive weighing 198 tons, in- 
cluding fuel and water, driven by a 1,000 hp. 
engine has recently been built and placed in service in 
Russia. The locomotive has 10 driving and two guiding 
axles. The engine used is a Vickers engine built in 
1916, which was taken from a dismantled submarine 
boat. It is a four cycle, non-reversible, 10 cylinder en- 
gine with a rating of 1,030 hp. at 395 r.p.m., without 
an air compressor, using solar oil with mechanical atom- 
izing. The engine drives two “Volt’s” generators, each 
having a continuous rating of 380 volts and 1,500 am- 
peres. At starting and low speeds these generators are 
connected in parallel and at higher speeds they are con- 
nected in series. There are 10 traction motors, per- 
manently connected in parallel, spring mounted at one 
end, each one being geared to a driving axle through 
gears having a ratio of 1 to 4.625. The motors are self- 
ventilated and have a one-piece steel frame with arma- 
tures mounted on S.K.F. roller bearings. The motors 
were built in Russia by the Electric Works formerly 
known as Deka. The locomotive is used to haul an 
1,100-ton train at speeds up to 31 miles an hour and is 
designed to operate at a maximum speed of 47 miles an 
hour. 
The generating apparatus is located in the single cab. 
The frame consists of two longitudinal riveted girders 
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35.5 in, in height at the center. The engine is installed 
on cast steel cross pieces and the generators are sup- 
ported directly by bed girders. These girders are pro- 
vided on the outside with cast brackets which support 
tanks for 7.7 tons of fuel oil and 1.1 ton of lubricating 
oil and a 600-ampere hour, 10-volt storage battery. The 
engine is started by using one of the generators as a 
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structure on the roof of the cab in which are located 
radiators having a surface of about 7,500 square feet. 
Air is drawn in through the radiators by fans driven 
from the engine through a belt and spur gearing. There 
are operating compartments at both ends of the cab. 
The running gear consists of three trucks, the center 
truck having four driving axles and each of the end 


The 1000-hp. Diesel Electric Locomotive in Passenger Service 


motor and the battery is also used for lighting and for 
the operation of auxiliary motors and control apparatus. 

In two diametrically opposite corners over the floor, 
are two cisterns of cooling water of 1.65 tons capacity 
each and in the other two corners are a centrifugal cir- 
culating pump, a motor driven compressor for the West- 
inghouse brakes and a boiler for supplying steam heat 
for the locomotive during long stops. There is a super- 


trucks having three driving axles and one guiding axle. 

The frame is raised 1734 in. over the trucks, thus 
leaving an open space for access to the motors, and is 
supported by 12 springs; four for each truck. The trucks 
are interconnected by rigid couplings so that tractive 
force is not transmitted through the cab frame. 

The locomotive was designed by and built under the 
supervision of Prof. J. M. Haekel. 


Coil Dipping and Draining Stand 


The Southern Pacific Finds This Apparatus Useful in the Manufacture 
and Repair of Numerous Small Coils 


By Niels Hansen 


Assistant Foreman Electrician, Southern Pacific Railway, Oakland, Cal. 


dipping small rewound fan and headlight genera- 
tor armatures, various types of axle generator 
armature and field coils and any other coils that may be 
necessary, in insulating baking varnish. It is also used 
for hanging these coils up so that the surplus varnish 
will drain off and run back into the dipping tank. The 
stand serves as a storage rack for hanging up coils that 
have been baked and are waiting to be taped or for coils 
that are all ready to be applied to the jobs which they 
were made or repaired for. This dipping stand was 
designed several years ago by the writer to eliminate a 
lot of mess which usually accompanies the dipping opera- 
tion, to reduce the waste in varnish to a minimum and 
to provide a suitable place for hanging a number of sets 
of finished coils. These ideas were incorporated in the 
one piece of apparatus. 
One of the principal features of the stand is the dip- 


/ | YHE stand pictured in the photograph is used for 


ping tank (indicated by A in the photograph). This tank 
is made of galvanized iron and is deep and narrow so it 
will hold a minimum amount of varnish, but still suffi- 
cient to completely immerse any of the coils mentioned 
above. It is located in the center of the stand directly 
in front of it and low enough so that the surplus varnish 
which drips off the wet coils onto the drain table will 
run down a drain pipe back into the dipping tank hear 
the top. A ¥Y% in. faucet is located on the right hand 
side of the tank at the bottom for drawing off any var- 
nish when desired. A tight fitting cover with a handle 
reduces the evaporation of the varnish solvent to a 
minimum. 

The drain table is another feature of the stand. This 
takes in the full length and width of the stand and is 
made out of galvanized iron with the four sides sloping 
down to a point in the center 41% in..below the top edges. 
At this lowest point is a 7% in. hole to which is con- 
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nected a piece of lead pipe running into the top part of 
the tank. Unfortunately these parts do not show up 
very well in the picture. 

Another feature is the coil supports or hangers located 
just above the drain table. These are six in number, 
made out of 34 in. pipe extending out a distance nearly 
equal to the width of the table. They are spaced 8 in. 
apart and project through the back of the stand suffi- 
ciently to be clamped in place with a washer and locknut 
in front and back of each one. Additional adjustable 
hangers are provided in back of the stand by having a 
piece of 34 in. round iron rod 31 in. long placed in each 
of the six 34 in. pipe coil hangers from the back which 
can be pulled out to any length desired up to about 24 in. 

Still another feature are two additional hangers for 
coils located at B and C. These are 34 in. round iron 
rods 25 in. long fitted with a %4 in. pipe cap as a handle 


This Stand Greatly Facilitates the Varnishing of Small Coils 


on the front end of each one to pull it out with when 
needed. Each of the rods slide into pieces of 34 in. pipe 
which pass through one front leg of the stand and half 
way through the back legs. The hangers are conveni- 
ently located near the dipping tank and are pulled out 
and used for hanging up coils which are about to be 
dipped. Normally they are pushed back out of the way 
as shown in the photograph. 

A small round can made of galvanized iron 8 in. in 
diameter and 6 in. deep equipped with two handles is 
used in connection with the dipping stand for dipping 
rewound Pyle types K, E2 and C armatures. A cover 
with a handle on is placed over this can when not in use. 

The overall height of the stand is 65 in., length 54 
in., and width 27 in., or 31% in. including the tank. The 
top edge of the drain table is 40 in. above the floor. The 
four legs are made of 3 in. by 3 in. pine, the front ones 
being 41 in. high and the back one 65 in. high. The 
four horizontal pieces supporting the drain table and 
joining the four legs are 1% in. by 3 in. pine as are 
also the other four horizontal pieces near the bottom of 
the stand. The former are 37 in. above the floor and 
the latter 6 in. above the floor at the bottom edges. The 
joints are all glued mortise and tenon joints which make 
a rigid stand without bracing. Joining the two back 


Peel RICAL 


ENGINEER 259 
legs near the top, 20 in. above the edge of the drain 
table is a long piece of 2 in. by 4 in. pine. This also 
has a mortise and tenon joint where it joins on to the 
legs. The four inch side is set vertically. Six holes 
spaced 8 in. apart are bored through this piece just large 
enough for the 34 in. pipe coil hangers to pass through. 
These hangers extend out 16% in. including the 34 in. 
pipe cap on the end of each one. Two 45 deg. angle 
braces of 114 in. by 2 in. pine brace the back of the 
stand, one on each end to counteract the strain from a 
heavy load of coils. The outer ends of these braces 
extend out horizontally and vertically 18 in. from the 
back and top of drain table respectively. 

The dipping tank is made out of galvanized iron 12 in. 
long, 5 in. wide and 16% in. high. The cover to this 
tank is pyramid shaped 1 in. higher in the center than 
the edges which project about % in. beyond the tank. 
A handle on the cover permits it to be removed easily. 
The tank sets in a shallow framework of wood 4 in. 
deep fastened to the front of the stand in the center on 
two vertical pieces of 1 in. by 3% in. pine jointing the 
two front 1% in. by 3 in. horizontal pieces of the stand 
on the inside. The bottom of the tank is 14 in. above 
the floor and the top about 10 in. below the top of the 
drain table thus allowing the excess varnish to drain 
back into the tank at a point 14 in. below the top edge. 

The centers of the two coil supports B and C are 341% 
in. above the floor. The space under the stand is also 
utilized to store completed coils by means of a piece of 
34 in. pipe 54 in. long hung from the supports B and C. 
This can be plainly seen in the photograph. 

The tank is kept full of Ajax clear elastic baking 
varnish. The coils are dipped in this, allowed to drain 
and then put into an electric bake oven for about 8 hours 
at a temperature of about 212 deg. Fahrenheit. 

This dipping stand is a very convenient piece of shop 
apparatus and is used more or less every day. It is 
located close to our electric bake oven another piece of 
home-made apparatus which will be described in a later 
article. 


Rail Bonding on the D. T. & I. 


On of the major operations in the construction of the 
D. T. & I. electrified section between Fordson and 
Flat Rock, Michigan, has been the bonding of the tracks. 
The track rails are used to carry the return propulsion 
current, and also the current for the signaling track 
circuits, 

The propulsion current must be afforded a continuous 
return path through the rails from any part of the elec- 
trified track to the source of power. 

For block signaling the tracks must be sectionalized 
and the various track circuits, or sections, insulated from 
each other, so they may function separately. Standard 
insulated rail joints, as used on both steam and electric 
roads in signal territory, are in use on the electrified 
section for this purpose. 

Under normal conditions the maximum capacity re- 
quired per rail in the return circuit is 150 amperes, the 
trolley potential being 23,000 volts. Each rail in each 
track section between Fordson and Flat Rock has been 
connected to the one adjoining by bond wires. 

For bonding plain joints a 1-0 single stranded copper 
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arc weld rail bond 714 inches long, with steel “L” head 
terminals welded to the ball of the rail on the outside of 
the joint, has been useds+ The steel terminals are pressed 
on to the ends of the short lengths of stranded copper 
wire when the bond is manufactured, and when welded 
to the rail the terminals are welded to the bond wire with 
the one operation. 

All bonds around diamonds, switch points, or frogs, 
where long leads of special length are required, are of 
4-0 stranded copper. They are cut to the proper lengths 
and the terminals are brazed onto them by the welding 
crew before applying the bonds to the rails. The ter- 
minals of these bonds are welded to the base instead of 
the ball of the rail, because the bond must be stapled to 
the tops of the ties, or, if very long, must be buried 
beneath the tracks. They are larger than the “L” head 
bonds, so their mechanical strength will be sufficient to 
withstand the treatment when track is tamped or ties are 
changed. 

At rail crossings the bonds are of sufficient length to 
carry both signaling and propulsion currents from a 
point just outside the insulated joints on one side of the 
crossing to a point just outside the insulated joints on the 
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opposite side of the crossing. For such bonding 4-0 
stranded Parkway cable, buried beneath the tracks, is 
used. 

Where insulated joints are installed to cut the track 
into sections for signaling, impedance bonds are placed 
in the center of the track between the ties and connected 
to the rails with 4-0 stranded copper jumpers of the re- 
quired special lengths. These impedance bonds contain 
a winding which forms a continuous path around the 
insulated joints for the 25-cycle alternating current used 
for propulsion while impeding from one track circuit to 
the other the flow of 60-cycle alternating current used 
for signaling, confining the flow of that current to the 
one track circuit. 

At all locations where electrified tracks are extended 
beyond signal territory, as in sidings or at yard limits, 
single impedance bonds are placed at the insulated joints. 
At rail crossings, which must be insulated from track 
circuits but have 4 connection with the propulsion cur- 
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rent rail return, single impedance bonds are placed on 
the side of the crossing nearest the source of power. In 
all cases other than these double impedance bonds have 
been used. 

A welding crew composed of foreman, trainman to act 
as pilot, a welding operator, and a tractor operator who 
also acts as helper, weld the bonds to the rails. Before 
welding, a portion of the rail about to be welded is 
cleaned with a steel brush. The helper then holds the 
bond in place with a length of wood while the welding 
operator fills in the weld between the bond terminal and 
the rail, using a metallic electrode '% inch in diameter. 
The weld is then strengthened and finished with a 5/32 
inch metallic electrode. The current flow required for 
the weld is about 150 amperes. With no interruptions 
an average of nine “L” head bonds are applied to the 
rail each hour. ; 

A Fordson tractor equipped with welding generator 
and flanged wheels supplies the power for arc-welding 
the bonds and carries the crew and equipment along the 
tracks. 

The generator, with a capacity of from 300 to 400 
amperes at 45 volts, together with the necessary sta- 
bilizers, exciters, and control switch, is attached to the 
rear of the tractor and: housed in steel sheeting. The 
generator is driven at a speed of 1,800 revolutions per 
minute by the tractor engine which is equipped with a 
governor to control the generation. 

An unusual feature about the use of the tractor is the 
ease with which it may be placed in the clear for passing 
trains. It is merely necessary to run to the nearest road 
crossing and with a turn of the steering wheel the opera- 
tor may guide the tractor onto the road in the clear of 
the tracks. When the train has passed, the tractor is 
again driven onto the tracks and returned to the location 
of the’work. 

A trailer, a larry car covered with canvas, carries 
bonds, tools, first-aid equipment, and extra clothing, and 
protects the workmen from the weather. As a safety 
precaution the canvas and car are painted red as a signal 
to approaching trains. 


The New Board of Mediation 


_ Standing, Left to Right: Hywel Davies, Carl Williams. 
Sitting: E. P. Morrew, Samuel Winslow, G. W. W Hanger 


New York Central Applies Train Stop Equipment 


Locomotive Taken From Service Fully Equipped, Ready for Service 
in an Average of 93.7 Man Hours 


N order to comply with the order of the Interstate 
| Commerce Commission and equip the locomotives 
operating between Buffalo, N. Y., and Cleveland, 
Ohio, before July 15, 1926, it was necessary for the 
New York Central to organize the work of equipping 
these locomotives with the General Railway Signal 
Company’s intermittent inductive auto-manual train 
stop equipment so that the job could be handled on 
what may be termed a production basis. Altogether it 
was necessary to equip a total of 373 locomotives with 
this type of equipment and the work was ‘so organized 
that 288 of these locomotives were assigned to be 
equipped at the Collinwood shops, Cleveland, Ohio, and 
the remaining 85 at the Elkhart, Ind., shops. After 
sufficient material had been received to insure the con- 
tinuity of the program the work was started and the 


to apply the train control apparatus. A certain number 
of locomotives are delivered to the shop early in the 
morning of each working day so that it is possible for 
them to be taken into the shop some time before noon 
of that day. These locomotives are returned to the 
enginehouse completely equipped with train control 
apparatus and ready for service at about 4 p. m. on the 
following day. 

Inasmuch as this work involves operations which 
had not been done previously, it was necessary at first 
to make some re-arrangement of shop forces until the 
most elfectrve way of handling the work was found. 
Four pits in the erecting shop were set aside to be 
occupied solely by the locomotives being equipped. At 
the present time the work on these locomotives re- 
quires approximately 94 man-hours, which is about 25 


Engineman’s Valve Actuator 


first locomotive was completed on February 6, 1926. At 
the time the information for this article was secured a 
total of 212 locomotives had been completely equipped 
at the Collinwood shops and the information given 
here pertains to the manner in which the job was 
handled at this point. 

To date an average of approximately four locomo- 
tives have been equipped per day. The application of 
‘this apparatus to these locomotives is handled in two 
ways: as they may pass through the shop for general 
repairs, and by their being withdrawn from service and 
sent to the shops for the express purpose of equipping 
them with the train stop apparatus. Inasmuch as the 
time element is relatively less important on the locomo- 
tives which are being scheduled through the shops for 
classified repairs, this article deals more specifically 
with the rhanner in which the work has been handled 
on locomotives withdrawn from service. 

As a general thing it has been necessary to hold a 
locomotive out of service only about 33 hours in order 
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per cent less than was required to equip the first few 
locomotives. This reduction in time may be attributed 
to the improvement in the organization of the forces 
and to the increasing familiarity of the men with the 
work. 


Various Small Jobs Included in the Installation 


The equipping of the locomotives with this type of 
train control equipment involves the changing of the 
headlight generator to provide a generator of greater 
capacity. The particular locomotives involved in this 
application of train control were each equipped previ- 
ously with a 500-watt turbo-generator which was re- 
placed with one of 750-watt capacity. In addition a 
double bracket has to be attached to the boiler inside 
the cab on which the electro-pneumatic and whistle 
valves are mounted. A  forestalling contactor is 
mounted on the cab side within easy reach of the 
engineman and the actuator is applied on the automatic 
brake valve. The brake valve piping is changed slightly 
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and the double heading valve is now located directly 
beneath the automatic brake valve. A fuse connecting 
box and terminal box are mounted on the front of the 
cab. A plug coupler is mounted on the rear end of the 
engine, on what is known as the cab bracket or tail 
sheet. A similar plug coupler is mounted on the front 
end of the tender frame and these together with the 
plug connector provide the electrical connection between 
the engine and the tender. 

The rear journal box on the right front tender truck 
must be changed so as to provide for the application 
of a special journal box with lugs on which the re- 
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The Receiver 


ceiver is mounted. A plug coupler and reset contactor 
together with the necessary conduit are mounted on the 
side of the tender frame. A plug coupler connection 
provides the electrical connection between the coupler 
on the tender frame and the receiver on the tender truck. 
A terminal box is mounted on the rear of the tender 
and the mechanism box is located on the top of the tank 
cistern. 


Work Is Divided Into Three Shifts 


In order to handle the necessary work properly within 
the somewhat limited time, it has been necessary to 
divide it among men on three shifts. The first shift 
goes on at 4 p. m. and works until midnight; the second 
from midnight until 8 a. m. and the third from 8 a. m. 
to 4 p. m. Following is a brief outline of the work 
handled by the men on the above shifts: 

First Shift—Laying out work for application of 
train control conduits in cab and on tender frame, 
drilling holes and applying brackets on tender 
frame. Changing the truck journal boxes, drilling 
holes in cab and applying brackets for valves, 
changing hand rails for train control and re-wiring, 
fitting up receivers and couplers and testing out 
equipment. 

Second Shift—Applying brackets on the tender, 
applying electro-pneumatic valves and changing 
generators, applying conduits on tender for train 
control, changing conduit on tender for headlight 
equipment, applying conduits in cab for train con- 
trol, changing conduits in cab for headlight equip- 
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ment and re-wiring, piping train control and mak- 
ing alterations in cab. 

Third Shift—Wiring tender and cab for train 
control and re-wiring tender for headlight equip- 
ment. 


These locomotives are delivered to the shop early in 
the morning and are taken into the shop at about 11 :30 
a. m., where they are ready for the electrical men at 
4 p.m. The electrical application work is completed 
and the engine ready to leave the shop the next morn- 
ing at 8 a. m. for testing. Finally they are ready for 
delivery to the enginehouse for service at 4 p.m. From 
the above it can be seen why the 4 p. m. to midnight 
shift 1s considered the first shift as far as the electrical 
workers are concerned. A total of 93.7 man-hours is 
required to complete all of the work. 

A study of the following list of operations shows that 


Top—An 8-Way Plug Connector 
Bottom—Plug Connectors and Cable Between Engine and Tender 


the time required is about equally divided between elec- 
trical and mechanical work: 


Man- 

OPERATION Hours. Hours. 
1—Electro-pneumatic valve and whistle valve. 
Apply studs in boiler; apply double bracket; 

mount valves on bracket. 1 machinist........ eS 1.5 


2—Remove old headlight generator; apply new 

headlight generator. 1 electrician............ 1.0 1.0 
3—Drill holes in cab and cab bracket for plug 
coupler, forestalling contactor, fuse box, ter- 
minal box and conduit clamps. 1 machinist 
and: “helper [25> See eee he nee ee ee 
Apply actuator on brake valve. 1 machinist. ..0. 


NS 
NO 
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NO 
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MaAn- 
OPERATION Hours. Hours. 
S—Apply bracket for plug coupler on front tender 
end sill; apply receiver plug coupler on side of 
tender frame; apply reset contactor on side of 
tender frame; apply reinforcing plate on back 
of cistern for terminal box; apply reinforcing 
plate on top of tank cistern for mechanism 
box; apply mechanism box. 2 tank repair- 
Maeve MAMA dO NONE eh. ee eciack oe ain w duels ceed 4.0 12.0 
6—Application of conduit in cab. 1 electrician 
MII MENOIDCE can cit gen tices tes « os aaa 6.0 12.0 
7—Application of wiring in cab. 1 electrician and 
ee en ee et, ke cai | hiedes « See o75 75 
-8—Application of conduit on tender. 1 electrician 
ALI MP LMLICL CIM aet tects eo eau susie oe oue's-«: ss VAI 6.5 13.0 
9—Application of wiring on tender. 1 electrician 
anata) Jb ARTES E oc. 3 Salhi coh pL Ets AeA Sati 6.0 12.0 


Train Control Locomotives Each Required a 750-Watt Turbo- 


Generator 


10—Making up plug coupler connection between 
encinemandmtendete ety electriciala ss... .00+-.+2.0 2.0 


11—Making up and applying receiver connection 


L GUDPISCENIY —o:4 3 Sino ned an pune 2.5 225 
12—-Changing tender truck journal box. 1 truck re- 

pairman and 1 truck repairman helper........ thas 3.0 
13—Applying receiver. 1 electrician ..:........... 0.5 0.5 


14—Changing automatic brake valve piping and 
piping up electro-pneumatic valve. 1 pipe fitter 


aarel 1, JN@URSe 5 sabi disacia 5 eee Aras ee eee 4.0 8.0 
15—Testing electrical features of train control 
equipment. 1 electrician and 1 helper.......... 2.0 4.0 


Tutbo generator 
Cankection box. 
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Layout Plan Showing Location of Conduit and Various Parts 
of Train Stop Equipment 


16—Testing mechanical features of train control 


equipment. 1 air brake inspector, 2 pipe fitters 

CML Rha DUA Meg aMACIITIST «lv -uale aeveacie core elias els ZA 8.0 
17—Making up tags for marking circuits. 1 set for 

each locomotive—(94 tags.) 1 electrician...... 2.0 2.0 


Installation of Wayside Inductors 


In connection with this installation of intermittent 
auto-manual train stop equipment it was necessary to 
install 665 wound inductors and 4 unwound inductors 
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in the 174 miles of territory between Bay View, 8 miles 
west of Buifalo, N. Y., and Cleveland, Ohio, Inasmuch 
as the division between the lines east and the lines west 
is made at a point approximately 8 miles west of Buffalo 
station, the number of inductors given above and other 
references to the installation of way-side equipment 
refer to that portion of the territory starting from this 
point to Cleveland. 

The train stop apparatus has been installed on all 
four tracks; namely, east and west bound, high and 
slow speed tracks respectively in the above mentioned 
territory. At each point where inductors are installed 
it was necessary to replace at least two ties of the nor- 
mal 8 ft. 6 in. lengths with two ties having a length 
of 9 ft. 6 in. The work of installing ties was started 
early in April, 1926, and the work of installing induc- 
tors was started during the same month. 

In the 120 miles of 4-track territory between Bay 
View, N. Y., and Ashtabula, Ohio, it was necessary 
to change the automatic signal circuits. Between Ash- 


tabula and Cleveland, a distance of 54 miles, no change 
of circuits was necessary. 
Aside from the regular men employed in the signal 


Plan of Wayside Inductor Showing Method of Making Parkway 
Cable Connections 


department, a special gang of 20 men was assigned to 
the job of changing the signal circuits in the 120 miles 
of territory mentioned. The work of changing the cir- 
cuits started about February, 1926. The inductors were 
placed in part by regular signal maintenance men in 
conjunction with regular signal repair gangs as they 
happened to be in the territory where the installation 
of train stop equipment was being made. 

The trenching for parkway cable was handled by three 
gangs under the supervision of the maintenance of way 
department and the cable was laid by signal department 
men working with the trenching gang. The work of 
laying the No. 8 lead sheath parkway cable, consisting 
of 19 strands of No. 21 A. W. G. wire, was started in 
March, 1926. The sketch shows how the cable was 
run from the inductors. A square concrete post was 
embedded in the ground alongside of the track. This 
concrete post has a conduit cast in it into which the 
cable enters underground and passes up through the con- 
crete post and into a cast iron terminal box mounted 
on top of the post which is above the ground level. Two 
separate cables, each with an approximate length of 70 
ft., run from the signal to the inductor. 


at eS 


sth 


A Handy Belt Stretcher 
By B. A. DANIELS 


As I am a car lighting electrician and have to replace 
a large number of belts on generators of axle lighting 
equipment, I have found that at times I would get a belt 
a little short, so that it would be necessary for me to use 
a belt stretcher. This stretcher which was furnished me 
by the company had four prongs and in using it con- 
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Construction Details of a Simple and Convenient Belt Stretcher 


siderable time was consumed. As it is necessary to make 
every minute count while working on a limited train, | 
set about to design a belt stretcher that could be applied 
more quickly, After some figuring I finally constructed 
the one shown in the sketches. It can be made up by 
any one by following the directions given here. 

Take a 4 in. round iron rod, 16 in. long and measure 
off 3 in. from one end and center punch so that the mark 
can readily be found after heating. Put the rod in a 
good fire until red hot and hammer out as in Fig, 1 and 
Fig. 2, Then put it in water until cooled off, after which 
it should be marked and cut with a hack saw. A % in. 
hole is next drilled as shown in Fig. 3. Then take a 
piece of 1% in. round iron rod and heat one end so that 


there can be a % in. hole drilled in the same end. Heat 
the other end of this piece and shape and bend it as 
shown in Fig. 4. File the upper end to a point and next 
fasten the two parts together with a 3/16 in. stove bolt 
or rivet and the stretcher is completed and ready for use. 
In our particular case Crescent belt clamps and rivets 
are used for putting the belt together. 


An Inexpensive Lamp Post 


There is a certain satisfaction that is derived from 
making use of material which is apparently suitable for 
nothing but the scrap pile and as the illustration shows, 
it is sometimes quite possible to manufacture useful ob- 
jects that are ornamental as well. 

The photograph shows two lamp posts located at the 
top of a stairway near the Acca Terminal of the Rich- 
mond, Fredericksburg & Potomac Railroad at Richmond, 


These Neat Looking Lamp Posts Were Made From Discarded 
Superheater Flues 


Va. The posts are pleasing in appearance and at the 
same time serve to perform the function of lamp posts 
just as well as a most expensive post that can be pur- 
chased. 

The posts are made out of nothing more or less than 
old superheater flues which are no longer suitable for 
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use in their original capacity. A 5 in. pipe flange is 
welded to the large end of the tube and four bolts secure 


this flange to a concrete base. Provision is made during : 


the placing of the concrete for a 1 in. underground con- 
duit entrance through which wires are led to the outlet 
at the top of the pole. In this particular case spherical 
opal glass globes are used. The details for securing these 
globes to the top of the pole are not shown but it is rela- 
tively a simple matter, and subject to some variation 
according to the ideas of the individual constructor. The 
poles are approximately 9 ft. in height from the surface 
of the ground to the base of the globe, although this is 
also subject to some variation. 

The concrete block to which the flange of the pole is 
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Dimensicnal Sketch Showing Construction of the Posts 


bolted may be made with plain edges and square corners 
or may be made ornamental to some degree. In any 
event, however, care should be taken to have the base 
to the concrete block sufficiently deep in the soil so that 
the frost will not cause the base to heave and throw the 
pcle out of plumb. 


When the job is completed the result is a neat looking’ 


lamp post, much of the material in which would other- 
wise have had nothing but scrap value and the builder 
feels that he has obtained something that is good and at 
the same time inexpensive. 


What Counts 


It isn’t the job we intend to do, 
Or the labor we’ve just begun, 
That puts us right on the ledger sheet ; 
It’s the work we have really done. 
Our credit is built on the things we do, 
Our debit on things we shirk; _ 
The man who totals the biggest plus 
Is the one who completes his work. 


- 


A Safe Place 


Fugitive: “Quick! Where can I hide? The police are 
after me.” 
Office Employee: “In the filing cabinet. 


ever find anything there.” 


Nobody can 
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Let’s Lend a Hand 

In the prehistoric, pagan days, 
When mankind was a pup, 

He was pursued, by brutes, real rude, 
Who loved to “Eat him Up.” 

He skinned his knees, in shinning trees, 
And some of “him” escaped; 

But anxious claws and hungry jaws 
His breech-clout often scraped. 

Life was a race, a fearsome chase, 
With dangers close behind ; 

To stub one’s toe, or “yump” too slow— 
Meant some big mammal dined; 

But mankind grew and lived it through 
While the slower hulks all died; 

Which proves that speed is what we need 
To save our worthless hide. 


Life’s still a race, a high-gear chase, 
With “Wolves” and “things” behind, 
But the hungry breed, whom laggards feed 
Is their own kith and kind. 

The ones who won’t or can’t, or don’t 
Soon feel a weighty paw, 

And their remains (their meager gains) 
Slides. down some hungry maw. 

So if you feel, at your lagging heel 
Some panting, hairy ape— 

You may succeed, by bursts of speed, 
In making your escape; 

And those who’ve won, keep on the run, 
Chased by a Vicious Urge, 

To scatter jack, to hell and back, 
In one continual splurge. 

Each bony shin still loses skin 
As they climb towards the top ; 

They fear the wrath of the Primrose Path, 
So none of them can stop. 


You must shake a leg, or stop and beg, 
That much is up to you; 

But don’t go wild, or get ‘‘hard-biled” 
With acts that are taboo; 

Because that goal beyond our Knoll 
That Ignorance calls “Success” 

Is but a word, all vague and blurred, 
And its value is a guess. 

Although our creed is based on speed, 
Let’s wear a healthy grin, 

For soon enough the stuff that’s rough 
Gets in beneath our skin; 

And when some Goof with blistering hoof 
Is limping ‘long the road, 

Let’s understand, let’s lend a hand, 
And help him lug his load. 


How Come Tomorrow? 


Dispatcher—What does this mean? Someone just 
called up and said that you were sick in bed and would 
not report for your run today. 

Trainman—Ha, ha. The joke’s on him. He wasn’t 
supposed to call up until tomorrow. 
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Industrial Reflector for High Mounting 


A new type of silver plated glass reflector designed 
for industrial service where high mounting is required 
is now being manufactured by the Pittsburgh Reflector 

: Company,  Pitts- 
bur ohage eas emcee 
reflector which is 
known as No. 1- 
1000 is designed 
particularly to 
meet the existing 
conditions of high 
industrial interiors 
where the lighting 
unit must be from 
25, to @oOmicete Or 
more above the 
floor, usually above 
the crane as well; 
and for lighting 
through skylights. 
For dines ess pur- 
poses ; silver plated 
glass is the most 
efficient when shaped into practicable reflector contours. 
The reflector is very concentrating, the bulk of the 
reflected light being confined to the zone 0 to 40 de- 


is Designed for Mounting at 
Heights of From 25 to 50 Feet Above 
the Floor 


The Unit 


grees. The 5 in. open neck and holder permits approxi- 
mately 5 per cent of the light flux from the lamp to 


escape to the ceiling. The maximum percentage of the 
reflected light flux reaches the work plane directly with- 
out striking the walls. 

In the past a few large interiors have been effectively 
illuminated by means of artificial lighting through sky- 
lights. For this purpose, the highly concentrating 
reflector No. 1-1000 is effective. 

For uniform illumination over the horizontal work 
plant in industrial lighting, the spacing between reflec- 
tors should not exceed their height above the work 
plane. They should not be installed at elevations less 
than 25 feet for the 1,000 watt lamp and 20 feet for 
the 750 watt lamp. 

There is furnished with the reflector a porcelain mogul 
socket equipped with special casting at top, tapped for 
4 in. conduit hanger and equipped with a special safety 
holder. Socket and holder are both supported from the 
casting, thus relieving the socket and electrical connec- 
tions from any strain. 

Provision is also made for using 300 and 500 watt 
lamps ,in this reflector when necessary. 
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Lead Coated Sheet Metal Headlight Case 


A new type of headlight case known as type 20-I'- 
270-BO, made by the Pyle-National Company, Chicago, 
Ill., includes a number of improvements and refinements 
of detail based on experience with the former standard 
design. 

The headlight case retains the general appearance 
of the regular sheet metal cases. The body of the case 
is 16 gauge lead-coated copper bearing steel, and the 
goggle frame, number frames, and number light doors 
are of cast aluminum alloy. Joints between body and 
frame are packed with ¥% in. lead packing and water- 


tight joints and non-corrosive materials are used 
throughout, 


A retarding and locking spring of non-corrosive 
material is placed at the top of the number frame door, 


Pyle National No. 20-F-270-BO Sheet Metal Headlight Case with 
Angle Side Number Frames 


where it acts on the hinge lugs of the door, making the 
action of this door positive either opening or closing, 
and adding convenience to its operation, A latch spring, 
also of non-corrosive material, acts as a door lock on 
the lug cast into the bottom of the number frame door. 
A door handle is cast into the door as shown in the 
illustration. Placing the latch and spring inside the 
case protects both these elements of the mechanism and 
makes a simple and effective lock. The workman’s 
hands are protected against accidental injury by the 
feature of placing the spring and latch inside the case. 

The number glasses are held in place by a new retain- 
ing spring device which holds the glass securely, even 
if the glass should be cracked in several pieces. There 
are eight contacts of the retaining spring around the 
edges of the glass and the spring can be readily re- 
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moved for replacement of the glass when necessary. 

A standard tapped conduit flange is cast into the rear 
of the case, making extra fittings unnecessary. <A 
straight run of conduit can be connected directly to the 
case through this flange, and the wiring brought to the 
connection block inside the case. 

In addition to the lead-coated copper bearing steel 
case body, all hinge pins, bolts, and small parts are of 
non-corrosive materials. 

The headlight case is regularly equipped with the Pyle- 
National 14 in. Nonglare glass reflector, and with the 
No. 550A focusing device which gives a simple and 
convenient means of making accurate adjustments of 
the focus of the lamp used. The focusing device is 
reached through one of the number frame doors, con- 
veniently located when adjustment is required, and 
enclosed and protected during normal operation. 


Across: The-Line Starters 


Two new types of across-the-line starters, reversing 
and the non-reversing types, are now being manufactured 
by the Westinghouse Electric & Manufacturing Com- 
pany. They are compact in design, and are easily accessi- 
ble for installing and wiring. Two slotted hexagonal 
screws firmly hold the starter unit in place in a sheet 
steel cabinet. Thus the starter may be taken out as a 
unit, by merely removing these two screws with an ordi- 
nary screw driver, leaving all the room inside the cabinet 
for attaching conduit bushings and drawing in the leads. 

The starter, consisting of a 3-pole contactor with elec- 


The Class 11-160 Non-Reversing Type Starter 


trical interlock, is completely enclosed and is operated 
entirely from a push button station located conveniently. 
In this way it provides safe control and eliminates damage 
which may be caused by tampering, or by unskilled han- 
dling. In addition to this safety feature, a boating arma- 
‘ture type, three-pole contactor is used that provides smooth 
and positive contact. It is quiet in operation and the con- 
tactor’s tips are kept clean by the rolling and wiping action 
in closing, thus preventing the tendency to heat or weld 
under load. 

Where the operating conditions necessitate the pro- 
tection of the starter against an accumulation of chips 
or other foreign matter, a door interlock may be had that 
makes it impossible to start the motor unless the cabinet 
door is fully closed. 

The non-reversing starters, class 11-160, are applicable 
for use on machine tools such as lathes, boring mills, 
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grinders and cutters; also for wood-working machinery, 
conveyors, blowers, and pumps. 

The reversing type, class 11-165, is of the same sturdy 
and safe construction and has the same essential operating 
characteristics as the non-reversing type, in addition to a 
mechanical interlock which makes it impossible for both 
contactors to close at the same time. This type is used 
advantageously on turret lathes, machine tools, etc. 


Bond Tester 


A bond tester equipped with a contact bar for use in 
testing rail bonds where the current is very feeble, has 
been developed by the Roller-Smith Company, New York, 
N. Y. With the aid of a dry cell, the tester can also be 
used when there is no current in the rail. Connections 
run from this dry cell to the spring contacts at the ends 
of the bar. In this circuit is a small foot-operated push 


Contact Bar of Bond Tester Showing Battery, Foot Switch and 


Rail Contacts 


switch mounted on the horizontal part of the bar adja- 
cent to the upright member, which is depressed when 
there is no current in the rail and the battery must be 
used. The contact bar shown in the illustration is used 
in conjunction with a special type of portable galvano- 
meter known as the type BBT bond tester. 


Condulet Branch Extensions 


A condulet for branch extensions is now being 
offered by Crouse-Hinds Company, Syracuse, N. Y. 
The condulets provide a means of making extensions to 
existing conduit installations by bridging from one con- 
dulet to another through the cover opening; thereby 


Type O C B Branch Extension with Cover and 2-Wire Porcelain 
‘Cover Bridging from Type C to Type B Condulets 


making it unnecessary to alter or cut into the existing 
conduit line. Covers for the condulets are made -both 
blank and with openings to take porcélain covers or 
wiring devices. The condulets are made for conduit 
sizes as follows: W%-Y%; 34-Y; 34-34; 1-%; 1-%; 
1-1; 1%4-11%4. Gaskets are provided for the covers. 
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A train was buried in a landslide near Sarajevo, 
3osnia, on July 17, according to reports from Vienna. 
Casualties reported were 117 persons killed. 


For the electrification of the Cape Town suburban 
railways, the total estimated cost of which is £428,062, 
the sum of £100,000 has been set aside for the current 
financial year. 


The Interstate Commerce Commission has post- 
poned until January 1, 1927, the effective date of its first 
and second automatic train control orders as to the 
Pennsylvania, on petition of the company, dated July 21. 


The Interstate Commerce Commission has post- 
poned the effective date of its second automatic train 
control order in the case of the Louisville & Nashville 
and the Richmond, Fredericksburg & Potomac to Jan- 
Mary de slOZy- 


The Kuhlman Electric Company, Bay City, Mich., 
manufacturers of power, distribution and street lighting 
transformers, has established a factory office at 3-260 
General Motors Building, Detroit, Mich. Richard P. 
Johnson is in charge of this office. 


The Triumph Electric Corporation, Cincinnati, 
Ohio. has announced that it has acquired the good will, 
records, designs, patterns and patents of the Triumph 
Electric Company. It is the intention of the Triumph 
Electric Corporation to retain the old personnel so far as 
practicable in order that Triumph customers may suffer 
no interruption of service. 


The Interstate Commerce Commission has post- 
poned the effective date of both its first and second auto- 
matic train control orders in the case of the Long Island 
to January 1, 1927. In the case of the Delaware & Hud- 
son the commission has postponed the effective date of 
the second order to January 1 and in the case of the 
Reading the date has been postponed to December 31. 
The commission also modified its order as to the Read- 
ing to permit the installation to be made between Beth- 
lehem and Jenkintown, Pa. 


The Chicago & Eastern Illinois has been granted 
an additional extension of time, to October 18, by the 
Interstate Commerce Commission, in which to complete 
the automatic train-control installation required. by the 
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commission's second order (January 14, 1924). The 
commission has also modified its first order (June 13, 
1922) to authorize the Boston & Maine to make its instal- 
iation between the East Deerfield, Mass., and West Cam- 
bridge, Mass., in lieu of the installation required between 
Boston and Greenfield, Mass. 


Orders received by the General Electric Company 
for the first six months of 1926 totaled $165,405,720, 
representing an increase of 10 per cent over the $150,- 
315,228 booked in the corresponding six months of 1925, 
President Gerard Swope has announced. For the three 
months ending June 30 this year, orders totaled $78,- 
972,062, compared with $66,468,992 for the second 
quarter of 1925, an increase of 19 per cent. In the first 
six months of this year there were 152 working days, 
including Saturdays, showing General Electric orders 
received thus far this year have been at a rate of better 


than $1,000,000 per day. 


Fall Meeting of the American Welding Society 


The fall meeting of the American Welding Society 
will be held in Buffalo, November 17, 18, and 19. An 
international welding and cutting exposition which will 
be held in connection with the meeting which will open 
Tuesday afternoon, November 16. The technical ses- 
sions include railroad, welding apparatus, welding 
science in the engineering curriculum of universities, 
and welding in a gaseous atmosphere. The entertain- 
ment includes a trip to Niagara Falls, a view of the 
Falls from the American side, with an inspection trip 
through the Niagara Falls power house, a buffet sup- 
per on the Canadian side and a special illumination of 
the Falls. There will be the usual annual fall banquet 
and a meeting of the American Bureau of Welding, the 
Board of Directors and the Welding Wire Specifications 
Committee. 


Westinghouse Contracts for Arc 
Structural Buildings 


Welded Steel 


The letting of contracts for the erection of two arc 
welded steel structural buildings for the Westinghouse 
Electric & Manufacturing Company, was announced on 
July 28, by W. S. Rugg, vice ‘president of the, com- 
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pany. The two proposed structures include a one story 
building to be used as an engineering laboratory in the 
East Pittsburgh works, and a five story mill type build- 
ing to be used in the manufacture of transformers in the 
Sharon works of the company. The five story building 
at Sharon, when completed, will be the largest arc 
welded or rivetless building in the world. It will be 
the first building in which all of the joints and mem- 
bers will be designed for are welding. 


Erie Requests Extension in Train Control Time 
Limit 

The Erie, in a petition presented to the Interstate 
Commerce Commission on June 22, requests extension of 
time to the end of this year for the completion of the 
installation of automatic train control on its Delaware 
division, and the indefinite suspension of the commission’s 
second order which calls for the installation of automatic 
stops on a second division of the road. The petition is 
supported by a statement to the effect that notwithstand- 
ing diligent prosecution of the work by the railroad 
company, and urgent requests to the manufacturer, the 
General Railway Signal Company, material has not 
been delivered with necessary promptness; and material 
needed from other manufacturers has been subject to 
delay because the road, seeing the comments of the com- 
mission on the tests of similar devices on other roads, 
concluded that some parts of the material ought to be 
made of more substantial type; and changes in the 
specifications were actually made on March 16, 1920. 
Further, with the best efforts of the road, it will be 
impossible to complete the Delaware division before De- 
cember 31, next. The installing of apparatus on the 
locomotives has been divided between three shops, in 
order to hasten the work. 

Uniformity with automatic train control apparatus on 
other roads is deemed by the Frie particularly important, 
as the locomotives of four or five other roads use parts 
of the Erie tracks. Again, the Erie has the heaviest train 
loading of any railroad in the country having equivalent 
car loading, and therefore is particularly interested in a 
satisfactory split-reduction application of the air brakes 
on long freight trains; and its experiments have been 
expressly directed to this end, but have not yet disclosed 
an entirely satisfactory device. 

Considerable and important structural changes are 
now taking place in devices of the design selected by 
Erie. These changes are such as the elimination of bal- 
last lamps, the reduction in the number of relays on 
locomotives from three to one, the modification of the 
design in the headlight generator to eliminate possibility 
of grounds which might result in false clear indication 
because of ‘these grounds, the modification of the re- 
ceiver so as to increase the air gap without interfering 
with operating efficiency, and the modification of the 
standard wiring on locomotives so as to eliminate possi- 
bility of grounds both in the train control circuit and in 
the lighting circuit. Therefore, it is submitted that the 
Delaware division should be finished before beginning 
on a second division. 

The company needs to install automatic block signals 
between Cuba Junction and Meadville, Pa., 133 miles, in 
order to complete the automatic system between New 
York and Chicago; and if relieved from the additional 
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burden of installing automatic train control on a second 
division, it is prepared to proceed promptly and dili- 
gently with the installation of these automatic block 
signals. 

The commission has announced an extension of time 
under its second order for the St. Louis-San Francisco 
to December 31 and for the Chicago, Indianapolis & 
Louisville to January 1. 


Extensions of Time for New York Electrification 


The Public Service Commission of New York, acting 
under authority of a law passed by the Legislature last 
winter authorizing it to grant an extension of time not 
exceeding five years for steam railroads operating within 
New York City to complete electrification of their lines 
in compliance with section 53-a of the Public Service 
Commission law, has announced its decision upon the 
applications of five railroads for such extension. 

The New York, New Haven & Hartford was given an 
extension until July 1, 1928, to comply with the law. 
Much of the work required had been done prior to the 
amendment passed by the legislature last winter. Re- 
maining work to insure compliance is equipping for 
electrical operation that part of the Long Island Railroad 
which the New Haven operates under trackage agree- 
ments between Fresh Pond Junction and Bay Ridge and 
equipping the freight tracks of the New York connect- 
ing line from Port Morris across Hellgate bridge to 
Fresh Pond Junction. 

Petition by the Staten Island Rapid Transit for a five 
years’ extension was denied. The company’s passenger 
facilities have been electrified. The freight service has 
not as yet been electrified. The larger percentage of the 
freight service is interstate traffic, coming from western 
points by way of New Jersey. Chairman Prendergast 
in a memorandum says electrification of such through 
freight service would require rebuilding of the Arthur 
Kill bridge at a cost said to approximate $6,000,000, and 
electrification of terminals and other facilities, approx1- 
mately $4,000,000. Petition by the Degnon Terminal 
Railroad, operating a terminal line in the Borough of 
Queens from west of Pearson street connecting there 
with the Long Island, running west to near School street, 
a distance of about half a mile, for an extension of five 
years from January 1, 1926, in which to comply with the 
law, was denied. Petition by the Brooklyn Eastern Dis- . 
trict Terminal for a five years’ extension was also denied. 

The Pennsylvania, covering operation in its Sunnyside 
Yard in Queens and 37th street and North Fourth street 
yards in Manhattan, was given an extension until Jan- 
uary 1, 19273 


Personals 


B. M. Horter, formerly of the Philadelphia office of 
The Cutler-Hammer Manufacturing Company, has been 
appointed manager of the company’s Boston office. He 
succeeds J. M. Fernald, who has resigned to enter a dif- 
ferent field of business. 


P. W. Miller is now associated with the sales 
organization of the Hazard Manufacturing Company, 
Wilkes-Barre, Pa., and will make his headquarters at 
the New York office, 533 Canal street, New York, N. Y. 


270 RAILWAY 
Mr. Miller was formerly associated for a number of 
years with the Kerite Cémpany. 


J. N. Mahoney has been appointed manager of 
engineering, American Brown Boveri Electric Corpora- 
tion, 165 Broadway, New York, N. Y. In this capacity 
the organization and details of operation of the entire 
engineering staff come under his jurisdiction. His capa- 
city 1s executive while that of the chief engineer is 
consulting. 


Obituary 


Franklin S. Terry of Cleveland, Ohio, tds re 
cent of the General Electric Company and for years a 
leader in the incandescent lamp business, died suddenly 
of heart failure at his summer home at Black Mountain, 
near Asheville, North Carolina, on July 23. He had 
been in good health and the week previous to his death 
attended Camp General, a gathering of General Electric 
officials, at Association Island, near Henderson Harbor, 
Nee Ye 

Mr. Terry was born in Ansonia, Conn., in 1862 and 
held his first position with the Electrical Supply Company 
of Ansonia. In 1889 he organized the Incandescent Lamp 
Company of Chicago and four years later took personal 
charge of the Company. In 1901 the National Lamp 
Company, of which he was a founder, purchased the 
Sunbeam Company. A few years later the National 
Lamp Company merged with General Electric, Mr. Terry 
remaining with the National Lamp Works, Nela Park, 
Cleveland, Ohio. He was one of the organizers of the 
National Electric Light Association. 

He devoted his genius as an organizer to the better- 
ment of the manufacture and quality of incandescent 
lamps. Mr. Terry possessed an extraordinary ability for 
training and developing young men and his qualities as 
a leader were indicated by the splendid spirit which pre- 
vailed throughout his lamp organization, 


Charles A. Coffin, founder and for 30 years head 
of the General Electric Company, Schenectady, N. Y., 
as president and chairman of the board of directors, 
died on July 14 at his home in Locust Valley, Long 
Island, N. Y. Up to within two weeks of his death Mr. 
Coffin had been regularly to his office in New York and 
continued his active interest in the progress of the elec- 
trical industry and more particularly the General Electric 
Company, of which he was a director. 

Charles Albert Coffin was for 30 years the financial 
and commercial genius of the General Electric Com- 
pany. Prior to the formation of that company, in 1892, 
he was with the Thomson-Houston Electric Company, 
one of the predecessors of General Electric. Mr. Coffin 
was born in December, 1844, in Somerset county, Maine, 
and graduated from Bloomfield (Me.) Academy. He 
went to Boston as a young man and became interested in 
the shoe and leather industry. Mr. Coffin, with Micajah 
P. Clough, formed the firm of Coffin & Clough, and 
established a factory at Lynn, Mass., one of the largest 
shoe manufacturing centers. 

In 1883 Mr. Coffin became interested in the purchase 
of the American Electric Company of New Britain, 
Conn., a small concern, the head of which was Professor 
Elihu Thomson. The business was moved to Lynn and 
the name changed to the Thomson-Houston Electric 
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Company in honor of Professor Thomson and his early 
associate, Professor Edwin J. Houston. Mr. Coffin be- 
came its vice-president and treasurer, and through his 
leadership the company developed the central station idea 
as applied to arc lighting. In 1888, he induced the com- 
pany ¢o enter the electric railway field, manufacturing 
equipment for electric street car lines in many parts of 
the country. A number of other electrical concerns were 
absorbed, and in 1892 the Thomson-Houston Company 
was consolidated with the Edison General Electric Com- 
pany of New York under the name of General Electric 
Company. Mr. Coffin was immediately elected president, 
and directed its affairs for the succeeding 21 years. 

During the electrical development of the late nineties 
and early years of the new century, he continued to exer- 
cise strong and inspiring leadership. He supported the 
work of his company’s engineers in developing the Curtis 
steam turbine, which revolutionized the primary power 
sources in electric light and power stations, and he en- 
dorsed the movement to establish, in 1901, a laboratory 
for electrochemical research which grew to be the re- 
search laboratory of today. 

Mr. Coffin retired from the presidency of the company 
in 1913, but became chairman of the board of directors, 
remaining in active participation in the company’s affairs 
until 1922. In 1915 he was engaged in organizing the 
War Relief Clearing House for France and her allies. 
This was later consolidated with the American Red 
Cross in which Mr. Coffin was active throughout the 
World War. 


a SS 


Trade Publications 


Willard Storage Batteries for Railroad Service is the 
title of a 16-page illustrated bulletin recently issued by the 
Willard Storage Battery Company at Cleveland. The 
booklet is known as bulletin No. 181 and includes descrip- 
tions of batteries such as are used in train lighting, signal- 
ing, train control, telegraph, telephone, radio, time record- 
ing devices, gasoline rail cars and motor buses. 


Westinghouse Electric & Manufacturing Company have 
released six additional sheets of electric locomotive data, 
leaflet 20190, sheets 21 to 26, inclusive, covering Vir- 
ginian, Detroit, Toledo & Ironton; Buenos Aires and 
Western ; Imperial Government Railways of Japan; Norte 
Railways of Spain, and Dutch East Indies State Railway. 
East sheet covers a certain type of locomotive giving the 
salient mechanical and electrical data of that particular 
type. 

General Electric Catalogue 6001B, superseding all 
previous catalogues issued by the company, with the ex- 
ception of those dealing with railway, mine and industrial 
supplies and merchandise products, is being distributed. 
The complete catalogue is issued every two years. The 
book is two inches thick, and contains more than 1100 
8 x 10%-in. pages. The illustrations total more than 
3200. The catalogue is thumb-indexed into 16 sections 
as follows: Generation, wire and cable, distribution 
transformers, arresters, voltage regulators, switchboards 
and accessories, meters and instruments, motors, motor - 
applications, industrial control, railway, lighting, indus- 
trial heating, miscellaneous, and indexes. In the indexes, 
products are classified both by subjects and by catalogue 
numbers. 
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Cash in on your experience by entering this competition. 
Its object is to obtain the practical ideas of railway elec- 
trical men to be published in the 


Electrical Railway Electrical Engineer so that 
Kink all may profit by an interchange of 
Competition ideas. Three cash prizes are of- 


fered for the best practical elec- 
trical kinks, methods or devices which are time, trouble 
or labor savers. The prizes will be awarded as follows: 
For the best two practical kinks, methods or devices, 
$50; for the second best set of two, $35; for the third 
best set of two, $20. 

All contributions submitted which are suitable for 
publication but which do not win prizes, will be paid 
for at regular space rates. If more than two kink de- 
scriptions are included in a prize winning contribution, 
space rates will be paid for those descriptions which may 
be published and on which the prize award was not 
based. All suitable material will, therefore, win re- 
muneration. 

The length of contributions will not be the determin- 
ing factor in selecting the prize winner. Descriptions 
of 500 words or less for each kink are the most desirable. 
Photographs, drawings or sketches are desirable and 
should accompany descriptions whenever possible. The 
sketches need not be made on a drawing board because 
we can straighten out the lines. 


Do not feel that you are not able to write well enough 
to enter such a competition. The thing that will count 
will be the extent to which the method or device sub- 
mitted is valuable in saving labor or time. The idea 
_is the thing, not the manner in which it is presented. 
A simple method for writing such articles is outlined 
in the first article of the Interchange Section in this 
issue. You are not restricted to two kinks, methods or 
devices but may send as many as you like. The award 
being on the basis of what the judges believe to be the 
best two in the collection. 

Articles will be received by the editor of the Railway 
Electrical Engineer, 30 Church Street, New York, 
N. Y., up to but not later than November 20, 1926, and 
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the announcement of prize winners will be made as soon 
thereafter as possible. Manuscripts will be returned if 
you so request. We want to use your name, if possible, 
but it can be withheld if you so desire. Here is an 
opportunity to make your experience and effort pay you 


real returns. Start now, before it is too late. 


At the time the first order of the Interstate Commerce 
Commission was issued requiring the installation of 


3 automatic train control systems 
Train within a prescribed time, these 
Control systems had few, if any, friends 
Situation among railroad officers. The aspect 


has changed considerably; orders 
have been modified, times of installation have been 
lengthened, and the spirit of leniency has taken the 
place of the stern attitude of the first edict. 

Withal, the installation work has been progressing in 
a generally satisfactory manner as may be seen from a 
summary of the territory covered. Installations re- 
quired under the first order included about 3,760 loco- 
motives and 7,860 miles of track. Of this total, 83 per 
cent of the locomotives and 77 per cent of the track are 
operated under automatic train stop system which does. 
not incorporate the speed control feature in an occupied 
or caution block, while 17 per cent of the locomotives 
and 23 per cent of the track are equipped for train con- 
trol, including speed control. Further, of these installa- 
tions, 62.7 per cent of the locomotives and 57.2 per cent 
of the track are equipped with intermittent devices,. 
while 37.3 per cent of the locomotives and 42.8 per 
cent of the track are equipped with continuous control. 
These percentages give a more accurate index of the 
type of apparatus involved than is shown by the num- 
ber of roads using each type. 

It is interesting to note that all types of train control 
are being used on both single and double track and on 
lines with both comparatively light and heavy traffic. 

There is a great demand for specific information con- 
cerning the methods of train control maintenance and 
inspection, but as the subject is so new, relatively few 
of the roads have succeeded in building up anything like 
established practices in this respect. Descriptions of the 
apparatus and operation of the different train control 
systems are readily obtained from the designers of the 
various types of apparatus, but the maintenance kinks,. 
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practices and methods will have to be worked out by the 


roads themselves. 
" 


Years ago automobile operators came to the conclusion 
that it was desirable to change the oil in the crank case 
of the engine every thousand miles. 


Oil for Later, the majority decided that if 
Headlight the oil was changed every © 500 
Bearings miles, the added insurance of long 


wear was worth more than the ad- 
ditional cost of the oil. A few even change oil every 
300 miles and designers of cars are now developing de- 
vices for filtering the oil and intake air and for remov- 
ing gasoline from the oil while the engine is in 
operation. 

Conditions which govern the condition of the oil in a 
headlight bearing and in an automobile engine are some- 
what different, but they are also similar in several re- 
spects. Oil in a gas engine acquires carbon, gasoline, 
dirt and moisture. The headlight bearing is not subject 
to the first two, but dirt does get in and it is extremely 
difficult to keep moisture out. 

The experience of one eastern road indicates that 
headlight maintainers can profitably take a tip from the 
automobile industry and, though it may seem wasteful, 
change the oil in headlight set bearings more often. A 
few years ago, on the particular road mentioned, records 
showed the life of a headlight set bearing to be about 
15 months. A decision was then made to change the 
oil. in all bearings once a month. The result was that 
bearing life was increased to two years on the same 
headlight sets. Some of the new bearing housings are 
better than the old ones and it remains to be decided just 
how often oil should be changed in different sets in 
order to balance the cost of oil against the cost of a 
new bearing. It is hoped that before long the railroad 
headlight maintainers will develop a uniform method of 
keeping headlight cost records. When this is done many 
such points can be intelligently decided. The result will 
be large savings to the railroads and improved dependa- 
bility of headlight equipment. 


The casual observer, on seeing the plant which supplies 
power for the Virginian electrification, cannot help but 
be impressed by the size and height 
of the two stacks which furnish 
draft for the fires. If the same ob- 
server were to look over the plant 
he would probably conclude it was 
a fine large plant and let it go at that. 

A student of electrical developments, however, will 
find much to interest him. First he will see that the 
plant is equipped to burn a very low grade of coal in 
pulverized form. This means that the cost of fuel will 
be low and that the rate of burning can be varied readily 
to comply with large power loads which vary over wide 
ranges, as the 6,000-ton trains 2-e brought up the 2 
per cent grade from Mullens to Clarkes Gap. Special 
devices are used to control the rate at which coal is fed 
into the furnaces, to control the drafts and the feed 
water supply so that they will conform with load de- 
mands. 


The 
Virginian 


Power Plant 
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The plant is unusual in that it generates three-phase 
power to supply a single-phase 25-cycle load; in case 
the locomotives at times regenerate more power than 
they use, the plant is equipped with apparatus to absorb 
this excess of power. 

Elsewhere in this issue is an illustrated article describ- 
ing the installation, in which particular attention is 
given to the electrical apparatus. It will be noted that 
the control is particularly flexible and that the switch- 
ing arrangements are such that any piece of equipment 
may be removed for repair or inspection without dis- 
turbing the operation of the plant. 

The plant is designed to supply a special need for 
power and it is not likely that many more like it will be 
built by railroads since there is an increasing tendency 
to purchase rather than generate power. The plant is, 
however, distinctly modern in every respect and con- 
tains many features or developments which can be used 
to advantage other electrical work installed under differ- 
ent circumstances. . 


Different forms of drives which have been built for the 
purpose of connecting internal combustion engines to 
the wheels of a car or locomotive 


Diesel are many and various. The Diesel 
Locomotive — engine has been a practicable prime 
Drives mover for nearly 30 years, but as 


it is essentially a constant torque 
machine some form of flexible drive is necessary be- 
tween the engine and the driving wheels. The slow 
development of these forms ‘of drives has. been the 
principal reason for the comparatively limited use of 
the Diesel-locomotive. 

The types of drives which have been tried consist of 
a selective gear drive, or a generator, pump or com- 
pressor, driven by the engine, which in turn drive an 
electric, hydraulic or pneumatic motor connected to the 
driving wheels. Most of the early development work 
was done in Europe and it is only recently that American 
engineers have given the problem much attention. The 
greater part of the American development has been with 
the electric drive. Real progress has been made and 
this fact seems significant. It is true that the companies 
which are responsible for the greater part of the de- 
velopment work had most of the necessary parts of the 
drive already developed and that of late there has been 
an increasing demand for rail motor cars and internal 
combustion locomotives. 

On the other hand, it is a fact that development 
of the electric drive and the rapid increase in 
the use of these types of motive power have 
been coincidental. The electric drive has practically 
ideal operating characteristics and its development has 
undoubtedly had much to do with the increased use of 
cars and locomotives driven by internal combustion 
engines. Its objections are first cost and weight, but 
these factors are subject to modification and the electric 
drive is already meeting with success for relatively light 
highway buses as well as for locomotives. Other forms 
of drive may be developed which are better than electric 
for certain classes of service, but there is every indica- 
tion that the electric drive will have a wide application 
and that it is here to stay. 
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Train Control Shop Showing Remodeled Construction Car in Background 


B. & O. Installs G.R.5. Auto-Manual Train Stop 


Average Time for Equipping an Engine About 60 Man-Hours, Special 
Devices Used for Bending Conduit and Threading Pipe 


By F. P. Patenall 
Signal Engineer, Baltimore & Ohio, Baltimore, Md. 


HEN the Interstate Commerce Commission 

VF issued order No. 13413 of June 13, 1922, re- 
quiring the Baltimore and Ohio to install auto- 

matic train control on a locomotive division of its 
system, it became necessary to investigate the various 


Instruction Room Showing Train Control Equipment 
Fi 


systems and select one which was best adapted to meet 
its requirements. 

The territory first selected by the railroad and ap- 
proved by the commission was that part of the line 
between Baltimore and Washington. Although the 
distance between these two cities is only 36.3 miles, yet 
due to the very heavy passenger traffic, it was apparent 
that a system should be chosen which would meet the 


commission’s requirements but not reduce the capacity 
of the line in the least. 

After a detail study by the signal department it was 
recommended that a preliminary installation be made 
on a short section of this line just outside of Baltimore 
and that the General Railway Signal Company’s Inter- 
mittent Inductive Tapered Speed Control System should 
be used. After tests were made in this equipped section 
it was thought that the system omitting the tapered 
speed control feature would satisfactorily fulfill the com- 
mission’s requirements. The G-R-S Continuous Induc- 
tive Speed Control System was then tried. At a later 
date, however, the commission handed down a ruling 
which permitted the application of a forestalling feature 
in train stop operation. This ruling not only applied 
to their first order, but also to the second one which 
required the installation of train control between Balti- 
more and Philadelphia. Owing to this and to the fact 
that a system embodying the forestalling feature was 
better suited to the conditions, the General Railway 
Signal Company’s Intermittent Inductive Auto-Manual 
Train Stop System was selected. 


Organization Unique for Installing Engine 
Equipment 

On February 8, 1926, the work of installing engine 
equipment was started. Five adjoining pits in Riverside 
Roundhouse, Baltimore, were assigned for this work. 
The two pits on each side of the center one are used for 
the installation work on locomotives and the center pit 
with its track provides space for a work car which has 
been fitted up as headquarters. Partitions were built in 
this car so as to form three connecting rooms. The rear 
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room is used as a store-house and is sufficiently large 
to hold 30 engine equipments in a well arranged and 
orderly manner, with the exception of the mechanism 
cases, receivers and receiver-mountings which, owing to 
their size, are kept outside of, but adjoining the car. 

The middle room is used for demonstration and in- 
struction on train control, a full engine equipment being 
in operation. Charts and diagrams also aid in explain- 
ing the location of the apparatus. All locomotive train- 
control construction crews, personnel of the shops at 
Philadelphia, Wilsmere, Baltimore, Washington, Bruns- 
wick and Cumberland and all those who have any con- 
tact with train control have been called at various times 
to the Riverside shops and there instructed in the opera- 
tion of the system. 

The front room of this car is arranged as an office 
for the supervision of engine installation work. The 
crew, working one shift of eight hours, consists of 
12 electricians, 5 machinists, 3 pipe-fitters, 3 pipe-fitter 
helpers and 2 boiler makers. 


59-5/6 Man-Hours, Average Time per Locomotive 


Work on the first locomotive was started February 20, 
and finished February 26, in 10934 man-hours. The 
maximum time required was 150 man-hours to equip a 
Mikado locomotive which had a Vanderbilt tank. As 
the work progressed the time per locomotive was greatly 
reduced, as the average time required to install equip- 
ment on 117 engines was 59-5/6 man-hours. The mini- 
mum time for a locomotive was 48 man-hours. Loco- 
motives were released in approximately six hours after 
entering the roundhouse for train control equipment. 

This good record was primarily due to the personnel 
and the well planned layout, but several aids were de- 
vised which have facilitated the work to a considerable 
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from locating the electrical couplers between the engine 
and tender slightly above the level of the draft gear and 
locating a vertical riser about midway on the side of 
The location of the apparatus and the elec- 


the tender. 


Above: Receiver Mounting—Andrews Truck. Below: Receiver 
Mounting—Commonwealth Trailer 
trical connections are shown in two diagrams. This ar- 


rangement very materially reduced the amount of con- 
duit, wiring and labor required. It also offered further 
advantages in that the couplers were more easily in- 


E.P Valve 
ie tes 


Plug Couplers 
3 Air Hose 


Srageas 


Location Plan of Train Control Apparatus 


extent. The first aid consisted in establishing a typical 
or standard installation which permitted cutting and 
bending conduits in quantities. This was supplemented 
by several devices especially designed for the work in 
hand, among which were: a conduit bending machine, 
a pipe threading machine for conduit, a furnace used 
for bending all braces and brazing on train control work 
and a drilling machine for drilling the tender frames. 
Speed was Meee cued in bine the conduit runs 
on the bench with contactors, couplings or other fittings 
attached and all wiring in place, The third aid resulted 


' 
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spected, readily accessible, and were not likely to be 
overlooked when uncoupling tender from engine. 


Territory Between Baltimore and Washington Now 
in Service | 


At 12:01 a. m. June 1, 1926, the territory between 
Baltimore and Washington was tentatively placed in 
service for test and observation. Ninety-eight equipped 
locomotives and all of the track equipment were put in 
operation, and have been continued since that time, when 
on July 1, 1926, the full complement of locomotives re- 
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quired under the order (130) had been equipped, fin- 
ished and placed in operation, since which time success- 
ful performances have been recorded. 


The Outbound Test 


After each locomotive is made ready for the road and 
has had its train control equipment inspected and sealed 
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freight out bound! track 2 S15 a IPS fro end of ash pit 
——_————— 


Ginder track sh pj 
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turn table 


Outbound Test Track Showing Test Inductor Locations on 


Freight and Passenger Tracks 


it is placed on one of the two outbound test tracks, de- 
pending on whether it is for freight or passenger serv- 
ice. It is then turned over to the road engine crew 
whose engineman proceeds to test out the train control 
equipment to satisfy himself that it is in operating con- 


Recepfacie 
Receiver Coupler 
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All couplers are shown as seen with inspection covers 
removed looking at wires attached to binding posts. 


275 


a brake application. The third inductor passed is also 
unwound and produces a similar condition to that en- 
countered when passing a wayside signal at stop or cau- 
tion. Instead of using the forestalling switch to pre- 
vent a brake application he avoids its use and allows his 
brakes to be set automatically. He has thereby encoun- 
tered on this test track those conditions which he will 
find on the road, and, having found the system to op- 
erate satisfactorily, he resets the system by means of 
the reset contactor on the side of the tender and pro- 
ceeds out of the yard. 


Inbound Inspection 


Each locomotive which is equipped with train control 
is thoroughly inspected on entering the yard and a 
report is made out to show the condition of the train 
control equipment, its circuits and what repairs or ad- 
justments are required. A copy of the report form used 
is shown. In addition to the inspection required to fill 
in the report form, the inspector checks the voltage of 
the turbo-generator, tests for any grounds in the circuits, 


Engine 
Receptacle 
fa 


Wiring Diagram of Train Control Apparatus 


dition before he leaves the yard. Each outbound track 
has two inductors at each location for use in either for- 
ward or backward movement. As shown on the track 
plan, there are three inductor locations on each track, 
spaced 75 ft. apart. 

The first inductor to be passed over is wound and 
on closed circuit which produces a similar condition to 
that encountered when passing a clear signal. The sec- 
ond inductor passed is unwound which produces a simi- 
lar condition to that encountered when passing a caution 
or stop signal. Here the engine man operates his fore- 
stalling switch which tests his whistle valve and prevents 


examines the turbo-generator and its lubrication supply. 
He also examines the headlight, cab and classification 
lights, all conduit and the mechanism case. 


Maintenance of Equipment 


The maintenance of engine equipment will come under 
the supervision of the master mechanic and requires the 
following force: 


3 maintainers at Riverside Shops, Baltimore, 

2 maintainers at East Side Shops, Philadelphia, 

2 maintainers at Brunswick Shops located between Washington 
and Cumberland, 

2 maintainers at Cumberland Shops, Cumberland. 
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Wayside Equipment Handled by Signal Forces 


All wayside inductors’ together with the circuit exten- 
sions and revisions of circuits, were installed by the sig- 
nal floating construction force. There were 65 induc‘ors 
installed, the average number of man-hours per induc- 
tor installation being 259. A close-up view of 
an inductor location shows the trunking connections 
to the inductor, the trunking lead from the signal to 
the inductor, and the method followed so as to keep each 
wire separate to itself. The inductors are located 70 
ft. in advance of the signal in the direction from which 
it is approached. 


Object and Operation of the System 


The object of the Intermittent Inductive Auto-Man- 
ual Train Stop System is to enforce observance of the 


Above: Furnace for Use in Bending Braces and Brazing on Train 
Control Installation Work 


Below: Specially Designed Drilling Machine for 


Tender Frames 


Drilling the 


caution and stop indication of wayside signals. The 
system causes an automatic brake application until the 
train is stopped in case the engineman passes a caution 
or stop signal without performing a manual act called 
forestalling. The forestalling prevents the automatic 
application from taking effect as the signal is passed and 
proves that the engineman is alert and aware of restric- 
tive conditions. 

Instead of a long, detailed description of the operation 
of the circuits which has appeared in previous issues, the 
following is given as a brief non-technical description 
on the operation of the system: 

An inductor is located approximately 70 ft. from each 
signal governing the entrance to a block in the direction 
from which the signal is approached and is placed just 
outside the right hand rail. Although this inductor is 
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electrically connected to its signal, it carries no current. 
Its purpose is to react on the engine electrical apparatus 
by means of the receiver on the passing locomotive, the 
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Forestalling Switch Installed in Cab, Actuator on Engineman’s 


Brake Valve 


caution or stop indications displayed by fixed roadway 
signals. A receiver is mounted on the right side of the 


Above: Conduit Bending Machine for Train Control 


Installation 
Below: Pipe-Threading Machine for Threading Conduit Used on 


Train Control Installation 
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forward tender truck of the locomotive in such a loca- 
tion as to pass two inches above and directly over an 
inductor. 
which is mounted in a case located on top of the tender 


AUTOMATIC TRAIN CONTROL 
INTERMITTENT INDUCTIVE AUTO MANUAL TYPE 


Daily Inspection Report 


Date Place 


Engine No. 


Time Inspected 


REMARKS 
1 Height of Receiver above rail Pen ee 
Are receiver mounting bolts up tight 
Has receiver been struck by any 
3 roedeay obetretfont ase es 
vite eel Ben a 
4 reset system 


Does actuator latch up in 

5 service position? 

Does bar test apply brakes 

6 without acknowledging? 

Reset system and latch 

7 up actuator 

Reset again 
Does actuator latch up 0.K. 

9 after releasing reset button? eee | 

14 latch up 0.K. without resetting? ee ete | 
Actuator and E.P, and A.W, valves. 

15 (Are there any air line leaks, etc.? i Sa 
Control Cutout Cock 

19 Goektion found Cl eae 


10 when acknowledging? 
Electrician 


11 Does audible whistle sound? 
Acknowledge until time element runs 
12 out, giving time in seconds 


13 Do brakes apply? 
Release Ack. lever. Does actuator 


(Position left 
17 Condition of Plug Couplers 


18 Condition of Plug Coupler Hose 


Daily Inspection Report 


tank as shown. Also associated with this receiver and 
the relays mentioned is an electrically operated air valve 
which is located in the locomotive cab and which con- 
trols the air supply for operating the brake valve actu- 


Showing Location of Inductor to Running 
Rail = to: 


ator. The brake valve actuator is used for the purpose 
of moving the engineman’s brake valve by pneumatic 
power to the service position. 

As the locomotive passes a wayside signal which 
displays a caution or stop indication its receiver passes 
over an inductor which causes a magnetic surge in the 


Associated with this receiver is a relay group. 


Trunking Lead from 
Inductor 
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receiver. This surge is utilized to open the contacts oi 
the relay group which in turn disconnects energy from 
the electrically operated air valve. This exhausts ait 
from one end of the actuator cylinder and causes the 
actuator to move the engineman’s brake valve to the 
service position, thereby applying the brakes until the 
train is stopped. The engineman cannot release the 
brakes from this application until the train has come to 
a full stop, but he can operate his brake valve to the 
emergency position if he desires. 

After receiving an automatic application of the brakes 
as described, the electrical apparatus on the locomotive 
is restored to normal condition by the operation of a 
reset contactor, which is located on the engineman’s side 
of the tank about midway between the front and rear on 
the tank sill. The push button of this contactor is 
pressed inward for two seconds which restores all of 
the electrical equipment to normal and resets the actua- 
tor so that the engineman may, by the manipulation of 
his brake valve handle release the brakes and proceed. 

If, when passing over the inductor at a caution or stop 
signal, the engineman operates his acknowledging con- 
tactor or forestalling switch it prevents the magnetic 
surge in the receiver from disconnecting energy from 
the electrically operated air valve. Two of the relays 
in the relay group open momentarily and sound a shrill 
whistle which informs the engineman that the acknowl- 
edgment is complete and the automatic brake application 
has been forestalled after which he releases the handle 
of the forestalling switch and the train proceeds without 
the automatic train control becoming effective. The 
acknowledging contactor or forestalling switch is so 
arranged that if the engineman holds the handle down 
for a longer period than 15 seconds the electrically oper- 
ated air valve is deprived of current and causes the ac- 
tuator to move the brake valve into the service position. 
The brakes may be released from this application, how- 
ever, as soon as the acknowledger is released and does 
not require the operation of the reset contactor. The 


and Trunking 


Inductor Location 
Connections 


Signal Close View of 


operation of the acknowledging contactor or forestalling 
switch not only proves that the engineman is aware of 
the signal indication but also proves that he is alert in 
that the operation must be completed within 15 seconds 
in passing the signal. 

It should be said that the locomotive engineman has 
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always been regarded by the Baltimore and Ohio as a 
diligent, careful and faithful employee and that this 
system is, therefore, installed in such a manner as not 
to take away any of his duties, but as an aid and a pro- 
tection to him and his train, should he for any reason 
fail to see a restrictive signal or suddenly become unable 
to perform his duties. All that the train control. sys- 
tem requires of him is to prove that he is alert and 
aware of conditions by operating the forestalling switch 
at each and every caution or stop signal which he 
passes. 


a 


Chain Driven Axle Lighting Units 


Wie the majority of car lighting generators in- 
stalled individually on coaches, employ the belt 
drive both in truck and body hung suspensions, 
there is one road which began to use a chain transmis- 
sion about 10 years ago and which is now operating all 
of its passenger equipment with this type of drive. AI- 
though this road, the Duluth Missabe & Northern, does 
not make any claim of heavy passenger business the 
reasons given for the elimination of belts and the in- 
stallation of a more positive drive should be of interest 
to others. 


After attempting to use every type of belt on the 
market including leather, composition and rubber, ex- 
periments were initiated toward developing some satis- 
belts. 


factory system to replace This was prompted 


Average Service Life of These Morse Rocker Chains Is Betwcen 
225,060 and 250,000 Miles 


largely by the severe climatic conditions existing on this 
line, the temperature ranging between 40 deg. below to 
100 deg. above zero, with heavy snow and ice experi- 
enced in the winter. Records of performance show that 
even rubber belts, which gave a little better service life 
than any of the others, had an average life of only two 
months. 

The success which has been attained with the chain 
drive is attributed largely to the type of chain used, the 
tension between links being transmitted by a knife edge 
contact that reduces wear between links as compared 
with the usual type of chain. The generator, a 4 kw. 
4-pole slow speed Safety machine, is suspended from the 
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truck by the usual pivoted cradle constructed of bar 
steel and is properly tensioned with a spring attachment 
limited by an adjustable stop to prevent the chain being 
pulled too tight, which would cause excessive wear. A 
14-in. diameter split driver sprocket with 4 in. face and 
59 teeth is centrally mounted on the truck axle and a 
7-in. diameter driven sprocket with 25/16 in. face and 
29 teeth with 34 in. flange is used on the generator. A 
2% in. wide, Morse rocker-type chain of 34 in. pitch 
is used with a sag.on the top half of about 1 in. It is 
advisable with a chain drive not to exceed a peripheral 
speed of 2,000 ft. per min. This requires a slightly 
lower pulley ratio than with belts and a higher cut-in 
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Dimensional Sketch Showing Application of the Chain Drive 
speed. Although this is an apparent limitation no trouble 
has been experienced in adjusting the regulators to per- 
mit a higher cut-in speed. 

All chains are lubricated with a mixture of cylinder 
oil and graphite applied with a brush, the graphite act- 
ing as a shield to keep out the grit and sand. The aver- 
age life of a chain on the Missabe is between 225,000 
and 250,000 miles. To prevent breakages all chains are 
removed after this mileage has been reached. When 
installing a new chain experience has dictated that both 
gears be removed, otherwise the full life of the chain 
will not be realized. 

In all, a total of 18 cars are equipped with chain drive 
axle units, according to A. M. Frazee, electrical engi- 
neer of the road. 


Ewing Galloway 


Preliminary Work on New Union Station, Cleveland, O. 


Most of the Armature Rebuilding Is Done in This Corner of the Shop 


St. Paul Handles Electrical Repairs Economically 


Shop at West Milwaukee Enables Substantial Savings to Be 
Made on All Repair Jobs 


HE electrical repair shop on a steam railroad is de- 
serving of the best attention that can be given to it, 
both as to the equipment provided as well as the 

methods of handling the work according to the experi- 
ence of the Chicago, Milwaukee & St. Paul, in its repair 
shop at West Milwaukee, Wis., where all kinds of motor 
and generator rebuilding is performed. Armatures for 
250-kw. generators and 260-hp. motors have been re- 
wound in this shop, but much of this work is for the 
smaller sizes as used in headlight generators. This shop 
receives damaged electrical equipment for repair from 
all points east of Mobridge, S. D. 

For this work there are 15 men regularly employed in 
the shop and on trouble work in the terminal, and 8 road 
men who devote most of their time to traveling over the 
territory on construction, maintenance or special repair 
work that can be carried on efficiently on the ground or 
where conditions prohibit sending the work into the 
shop. 

At the West Milwaukee shops alone there are over 
A400 d.c. motors ranging in size from 1 to 800 hp. This 
includes 10 portable welding machines and three sta- 
tionary welders. To insure quick replacement in local 
emergencies there are on hand at all times about 25 spare 
armatures in the store department. Some signal depart- 
ment work is done such as rewinding switch machine 
motors. The only electrical work not handled here is 
car lighting, which is taken care of in a special shop 
nearby. 

A recent report of savings (based upon labor and ma- 
terial costs only) indicates that this shop can save 50 
per cent of the cost of new armatures and frequently 
80 per cent of such cost. The savings are propor- 
tionately greater on the small headlight armatures where 
the commutators are salvaged at an expense of $2.00, 
or a saving per commutator of $8.00. Headlight field 
coils are repaired at a saving of $6.00 per coil. A ma- 


terial credit of $0.08 per lb. is realized on scrap brass 
and $0.10 per Ib. on scrap copper. It can be conserva- 
tively stated that on headlight repairs alone an average 
net saving of over $600 a month, exclusive of overhead 
charges, is made by operating this repair shop. The 
total monthly saving, not including overhead expense, 
approximates $1,000. While this repair shop must prop- 
erly bear its share of shop expense, store expense and 
general supervision, it is worth noting that very little, 
if any, of the overhead expense would be saved if the 
railroad did not operate this shop, and to that extent the 
savings listed approximate actual total savings. At 6 
per cent this saving represents a capitalized profit of 
$200,000 which is much greater than the investment in 
repair facilities. Where there exists a large enough 
volume of work, as in this case, the paying possibilities 
of a well equipped electrical repair shop are attractive 
according to the shop supervisors at West Milwaukee. 


Shop Equipment in Use 


Headlight armatures are rewound at a work bench, 
using a simple shaft support while the winder laces them 
with Deltabeston magnet wire. Each coil length of wire 
for a single unit of the ring type headlight armature is 
cut to proper length in advance. The flat magnet wire 
used on Pyle-National Type-E armatures is also pre- 
pared in advance to the proper length and bent at right 
angles to make the slot connections on the commutator 
segments. The large armatures are stripped and re- 
wound on special armature stands. In stripping, an oxy- 
acetylene torch is used to advantage in melting out the 
coil connections to the commutator leads. 

Form wound coils are made with the aid of a Segur 
coil forming machine (Electric Service Supplies Co.) 
which facilitates the winding, also, of field coils. In 
using the Segur machine the correct number of turns 


-per coil is first wound over two spools whose spacing is 
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All Winding of Form Wound Coils Is Concentrated at This The First Step in Rebuilding an Armature—Meliting Out the 
Bench Which Is Equipped with a Segur Coil Forming Machine Coil Connections with the Aid of an Oxy-Acetylene Torch 


A 2-Kw. Electric Oven Is Used for Baking Headlight Armatures. This 5-Kw. Electric Oven Can Accommodate the Larger 
The Oven Holds 24 Armatures Armatures—Locomotive Lagging Is Used for Insulation 


A Rebuilt Armature Ready for the Final Banding and Baking Where Space Permits Armature Slots Are Insulated with Mica 
Operations on the Sides and Bottoms and Covered with Insulating Paper: 


Some Rebuilt Headlight Armatures Ready for Final Inspection Armature Coil Leads Ready for Connection to the Commutator- 


September, 1926 


adjustable by means of a threaded lead screw. The coil 
loop is then transferred with the spool support to the 
clamping jig which can be adjusted to the required coil 
pitch, where the coil is formed to the proper shape. A 
small taping machine is used to cover the individual coil 
wires befure assembling the armature and also for tap- 
ing headlight field coils. The latter are wound to the 
correct number of turns by a power operated coil winder 
equipped with a revolution counter. ‘The coil forming 
machine and coil winder are practically one unit of the 
shop, being mounted on a separate bench with a lower 
deck for storing magnet wire. 


Electric Baking Ovens Installed 


Two electric baking ovens are installed, one for small 
headlight armatures, the other for larger motor and 


Vertical Press Used for Pressing Armature Shafts and 
Commutators 


generator armatures. The small oven has a capacity of 
24 armatures and is heated with four 500-watt Cutler 
Hammer resistance units. Each unit is independently 
controlled with a knife switch. The large oven measures 
inside 5 ft. by 5 ft. by 6 ft. and has ten 500-watt Cutler 
Hammer units controlled in steps of two units each. 
This oven is insulated with 1 in. locomotive lagging en- 


closed in sheet metal and can be used for temperatures 


up to 500 deg. Fahr. Truck loading is arranged for by 
two rails on the floor of the oven. 

Armatures are heated to about 100 deg. Fahr. to re- 
move all moisture before they are dipped in insulating 
varnish, and baked again for 10 hours, following which 
‘they are dipped in black finishing varnish and further 
baked for eight hours. Special efforts are made to 
thoroughly insulate the armatures of train control gen- 
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erators, because a ground resistance under five megohms 
may lead to trouble. For this reason all armatures used 
for this purpose are stripped and rewound to withstand 
an insulation test to ground of over five megohms. In 
ordinary headlight service the armatures are considered 
satisfactory if they show up at least as high as 1/10 
megohm using a Standco 500-volt megohm-meter. 
After stripping the train control armatures, they are 
retreated to retain permanently their magnetic proper- 
ties, rewound and retreated a second time, and 
dipped and baked a second time, following which 
they must show an insulation resistance above five 


megohms. With the continuous inductive train stop 
system used on the St. Paul, insulation resistance 


is of major importance in all of the locomotive circuits, 
due to the weak induced ‘currents in the receiver coils 
and the vacuum tube amplifiers. When space permits, 
motor and generator armature slots are insulated with 
mica on the sides and bottoms and covered with a layer 
of insulating paper reinforced with cambric. This latter 
material is made of varnish cambric and paper woven 
together as one piece to reduce assembly labor. If there 
is not sufficient space in the slot, the mica is not used, 
the paper having an equivalent insulation value, but in 
other armatures the use of the paper eliminates the need 
of using double thicknesses of mica. 

A vertical press enables shafts to be pressed out of 
and into armatures with little difficulty. This press is 
also used for pressing commutators onto armature 
shafts after assembly. 

In order to have alternating current available for test- 
ing a.-c. motors, there is a motor-generator set connected 
to an auto-transformer that can be used to boost the 
voltage up to 500 volts 3-phase from 110 volts. A 220- 
volt shunt wound d.-c. motor drives the 110 volt, 15 kv.-a. 
alternator. 


Radio Phone Between Locomotive 


and Caboose 


Au a demonstration of radio telephone com- 
munication between engineman in the locomotive 
cab and the conductor in the caboose of a 115-car freight 
train was conducted successfully on the New York Cen- 
tral on July 8, between Chicago and Elkhart, Ind., a 
distance of 95 miles. The test was conducted under the 
auspices of Committee 12, Radio and Carrier Current 
Systems, of the Telegraph and Telephone Section of 
the American Railway Association, in conjunction with 
the Zenith Radio Corporation. In addition to members 
of the committee, communication officers of various 
roads were present to witness the tests making a. party 
of about 60. The radio apparatus performed in a satis- 
factory manner throughout the run and it was the con- 
sensus of opinion among the railroad officers present 
that such a facility could be used to advantage in freight 
train operation especially in mountainous country. 

The train with a !oad of 4,600 tons, consisting of 115 
cars (62 loads and 51 empties the majority of which 
were steel hopper cars), 1 business car, 1 coach and 1 
caboose, left Englewood, Sixty-third street, Chicago, 
about 9 a. m., making the 95-mile run to Elkhart, Ind., 
in 4 hr. 32 min. 

The first use of the radio telephone apparatus was 
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made while making up the train when the conductor 
talked with the engineman during the terminal air brake 
test and told him that there was not enough air at the 
rear end. At Pine, Ind., the engineman gave the con- 
ductor the number of the helper engine being attached 
and informed the conductor was he was ready to pull 
out. It was noted in this case that a period 26 sec. 
elapsed between the time the engine started and the 
instant the caboose began to move. Orders had been 
issued to make a stop at Millers, Ind. However, it was 
decided that the requirements could be met by throw- 
ing off messages at this point, whereupon the train- 
master in the caboose told the engineman to disregard 
the order to stop at Millers, but to call to the attention 
of the operator at that station that messages would be 
thrown off the rear end. This procedure being carried 
out successfully the train stop was eliminated. Other 
information regarding the operation of the train was 
passed back and forth from time to time. 


Equipment Used 


The radio equipment used in the locomotive—the 
same as that used in the caboose—consisted of a com- 
bined receiving and transmitting set with a dynamotor 
set operating from a 12-volt storage battery for the plate 
voltage and a 12-volt battery for the filament. Seven 
tubes, three for transmitting and four for receiving, 
were employed, a wave length of 115 meters being used. 
The antenna consisted of about 35 ft. of ™%-in. brass 
pipe, which on the caboose was mounted on the frame 
work around the cupola, and on the engine above the 
cab roof. 

The operation of the radio equipment was compara- 
tively simple as was evidenced by the fact that the mem- 
bers of the train and engine crew, as well as a number 
of the railroad men present, had no trouble in securing 
satisfactory results. When ready for service the two 
sets are tuned; then by pressing a button in the caboose 
a howl was produced in the loud speaker in the engine 
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cab. This signal was answered by the engineman by 
pushing a button and saying, “Engine 2561 talking, 
what do you want?’ This started the conversation. 
The receiver and transmitter of each set are mounted 
together in a portable style with finger switch on the 
arm which is pressed when talking, this switch con- 
trolling the dynamotor which produces the transmitting 
voltage. 


The howler signals which can be transmitted and re- 


The Antenna of |-in. Brass Pipe Was Mounted Above the 
Locomotive Cab and Also Around the Cupola on the Caboose 


ceived over the loud receivers at any time are used for 
calling a man to the phone, but can also be used to trans- 
mit the standard A.R.A. train operating signals such 
as for a “stop,” “go-ahead,” etc., that can be given by 
the signal air system on passenger trains. These howler 
signals can be transmitted and received successfully 
under most any ordinary conditions. However, the 
speech transmission or reception was considerably re- 
duced when the engine or caboose was passing through 
a long heavy steel bridge. 
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Electric Express Passenger Locomotive, Chilean State Railways 


Lighting Equipment for Gasoline Rail Cars* 


Special Apparatus Developed Resembles That Used on Standard 
Coaches, But Is Smaller and Lighter 


gasoline rail cars has followed demands of the 
traveling public for the conveniences and com- 

forts which are provided in other railroad conveyances. 
The first gasoline rail cars—merely motor coaches 
applied to rails—retained the standard low voltage auto- 
motive type of lighting equipment. Improvements 
quickly followed, however, increasing the size of these 
cars and providing more adequate illumination, The 
consequent increased lighting load necessitated larger 


8 |= natural development of lighting equipment for 


Fig. 1—Generator Developed for Lighting Gasoline Rail Cars 
capacity generators and batteries. Then came the adop- 
tion of standard railroad lighting equipment voltages 
with an attempt to retain the principle of the automo- 
tive equipment to the larger capacity generator but 
without success. 

Experience has taught the railroads that. conserva- 
tively rated generators, ample battery capacity and good 
regulation of both the battery charge and lamp voltage 
are necessary for economical and proper lighting of 
their cars. Consequently, builders of gasoline rail cars 
have turned to standard railroad car lighting equipment 
to fill this need. This equipment, however, is just a 
little larger and heavier than is actually required, so 
The Safety Car Heating and Lighting Company has 
developed a line of generators and regulation to exactly 
meet the requirements. 


The Generator 


The generator is four pole, shunt wound, and gives 
sparkless commutation for all speeds at which it is 
designed to operate. It is made in two sizes— 

1-KW. (40 volts, 25 amperes) at 550 r.p.m. 
2-KW. (40 volts, 50 amperes) at 1000 r.p.m. 
The generator may be operated at three times the normal 
full load speed without injury when used with the 

safety generator regulator. . 

The magnet frame is a one-piece steel casting, finished 
smooth on the outside. The cast iron heads which 
carry the bearings are bolted to the magnet frame at 
each end. A hand-hole cover is provided at the com- 


*Abstracted from a Bulletin Published by the Safety Car Heating & 
Lighting Co. 


mutator end of the machine for inspection purposes. 

The poles are of the laminated type, fastened to the 
magnet frame by means of ample size bolts. 

The field coils are wound with heavily insulated wire 
and are impregnated by the vacuum process with 
material which makes them oil-proof and water-proof. 
They are held in position by the pole pieces. 

The leads are flexible rubber covered wire, soldered 
to the coils and securely taped for 6 inches before com- 
ing through the insulation. 

The armature is form wound, with conductors having 
fireproof insulation. The coils are held in the core slots 
by hard fibre wedges; no band wires being used except 
at the ends, beyond the pole pieces. 

The armature core is built up of transformer iron 
laminations, insulated after punching, They are 
assembled under heavy pressure between malleable iron 
plates at each end. 

The commutator bars are of hard drawn copper with 
liberal wearing depth and ample area to carry the maxi- 
mum output of the generator. The armature coils are 
connected directly to the bars. The mica insulation is 
of the best grade amber mica, having the same rate of 
wear as the commutator bars. 

The shaft is made of high grade steel accurately 
ground to size. 

The sprocket or coupling seat on the shaft is provided 
with standard S. A. E. taper and key seat with castel- 
lated locknut. 

The bearings are the highest class annular ball bear- 


Fig. 2—Type K Generator Regulator 


ings, of a type especially developed for this service. 
The bearings are mounted directly on the shaft, insuring 
ease of application and removal. 

Ample space is provided around the bearings for 
lubricating grease. Grease grooves and felt washers 
prevent the entrance of dirt into the generator or bear- 
ings. 

The brushes are of special high grade carbon which 
will not cut or gum the commutator. They are provided 
with flexible copper pigtails to give positive contact with 
the brush box. Each brush is provided with a separate 
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pressure spring of such design that the pressure on the 
brush is constant until the brush reaches the limit of 
wear. These springs are spiral, provided with a yoke 
so that the spring is set for the proper pressure before 
it is applied to the brush holder and needs no further 
adjustment; neither is there any danger of the spring 
being distorted in application. 


Generator Regulator 

The generator regulator is shown in Fig. 2 and wiring 
diagram in Fig, 5, The generator is controlled to give 
the proper battery and lamp current through changes 
in speed and load by the amount of current supplied 
to the shunt field. This field current is controlled by 
the resistance of the carbon pile C in series with the 
field. The resistance of this carbon pile is governed by 
the pressure exerted on it by levers which are operated 
by the plungers of current magnet S and voltage magnet 
A. The windings of S carry the total current output 
of the generator ;—if the current output tends to vary 
‘from that which the regulator is set to maintain during 
the early stage of battery charging, the plunger of the 
coil S, through its lever, changes the pressure of the 
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Fig. 3—Curve Showing Charging Current to a Car Lighting 


Battery with the Type K Regulator 


carbon pile C, thereby reducing or increasing the field 
strength and holding the generator current to its proper 
value. If the voltage tends to rise above that for which 
the regulator is set to maintain, the plunger of the coil 
A, through its lever, reduces the pressure on the carbon 
pile C and holds the voltage to its proper value, thereby 
insuring reliable battery protection and adequate lamp 
supply. 

The coil S is set to hold the current value at the rated 
output of the generator. The voltage coil A is set for 
a maximum voltage of 2.40 volts per cell, or 38.5 volts 
on a 16-cell equipment of lead batteries. With this as 
a maximum voltage, the coil 4 when effecting the regu- 
lation, prevents overcharging of the batteries since the 
current to the batteries will then automatically taper 
down to a low value as the batteries become fully 
charged. 

The curve showing the charging current to a car 
lighting battery with this regulator is shown in Fig. 3. 

As the output of the generator is regulated at its 
rated capacity by the series coil S, the generator cannot 
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be overloaded either by lamp load or by charging an 
exhausted battery ;—at the same time, the full output of 
the generator is available for battery or lamp load when- 
ever it is needed. An equipment with this system of 
regulation will maintain service with a higher lighting 


Fig. 4—-Type G Lamp Regulator 


load than an equipment with a system in which the 
regulator maintains only the battery current constant 
regardless of lamp load, assuming generators of the’ 
same given size are used with both equipments,. 
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Fig. 5—Wiring Diagram of Generator Regulator Shown in Fig. 2 


Min. Locker- Depth 8" 


The automatic switch is of the closed magnetic circuit 
type with pivoted armature. It has a shunt lifting coil 
which, when the generator voltage equals the battery 
voltage, lifts the armature, and brings into action the 
series coil which holds the switch tightly closed and 
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assists in opening the switch when the generator voltage 
falls below battery voltage. Carbon contacts are pro- 
vided to prevent arcing at the main brush. 


Lamp Regulator 


The Safety type G lamp regulator consists of a single 
pile of carbon discs in series with the lamps. These 
carbons are compressed by a movable back plate through 
the pull of the tension spring acting to compress the 
carbon discs through the solenoid core, and a vertically 
operating cam attached to the top of the core and bear- 
ing against the movable end plate. Friction at all points 
of contact is avoided by the use of ball bearings. 

The action of the spring tends to pull the core of 
the solenoid in a downward direction and compress the 
carbons. Energizing the solenoid tends to pull the core 
in an upward direction and release the carbons, When 
the voltage on the lamps is normal the spring pull 
balances the solenoid pull. If the voltage goes above 
normal, the solenoid overbalances the spring and 
releases the pressure on the carbon discs, bringing the 
voltage back to normal again, when another balance is 
obtained. If the voltage drops below normal, the 
opposite action takes place. 

The design is such as to give the high pressure for 
low drop when the lamps are fed from the battery, com- 
bined with sensitiveness of action to hold the voltage 
normal under varying conditions of generator voltage. 


Long Island Tests for Insulating Varnish 


Bae work of repairing armatures so that maximum 
service may be secured from them necessitates the 
use of various kinds of varnish. All varnishes are not 
suitable for such work and the Long Island Railroad 
has found that it cannot safely rely on all of the claims 
made by different. manufacturers. The road has, there- 
fore, devised a series of tests through which different 
varnishes are put, before they are accepted. The tests 
which have been found useful in determining the kind 
of varnish best suited for armature repair work are 
given as follows: 


Specifications for Testing for Insulating Varnishes 


1.—Materials Covered—tThese tests are intended for 
varnishes which are applied for brushing, dipping or 
spraying and are primarily for the purpose of providing 
electrical insulation. 

2.—W orking Viscosity—The working viscosity shall 
be determined by immersing a sheet of bond paper 0.0025 
in. thick and 4 in. by 20 in. in a clean sample of the var- 
nish, which is free of air bubbles, to within 2 in. of the 
top, and then withdraw evenly and rapidly, and allow it 
to drain thoroughly in a vertical position. Then bake 
or air dry as required. Measure the thickness in mills 
at 2 in., 7 in. and 12 in. from point of immersion, % of 
the average of these measurements minus the thickness 
of the paper shall be known as the working viscosity. 

3.—Time of Drying—Specimens for this test shall be 
pieces of 0.0025 in. bond paper similar to one used in 
making working viscosity tests. The specimen shall be 
dipped once in the varnish, withdrawn rapidly and al- 
lowed to drain in a vertical position and either air dried 
or baked according to material to be tested. Baking 
temperature shall be 100 deg. C. Air drying tempera- 
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ture 25 deg. C. The thickness of the varnish shall be 
such that at a point 12:in. down on the strip the thick- 
tess shall be between 0.0044 in. and .0046 in. 

Specimen to be examined every 30 min. to find the 
various times. Setting time, or that at which when 
pressed with finger mark will be made which is not 
obliterated by further flow (baking varnish to be now 
placed in oven). 

Surface drying time when pressed lightly between 
thumb and finger in a 12 in. line shall not adhere. 

Hard drying time at which sheet may be doubled and 
2 in. by 12 in. marks pressed together without sticking. 

Cracking time at which sheets when 2 in. and 12 in. 
marks are held together and sheet drawn taut over a 
lg in. mandrel. ; 

4—Dielectric Strength Test—Specimens for the 
dielectric strength test shall be prepared by dipping 
pieces thoroughly cleaned, smooth sheet copper or brass 
about 7.88 sq. in. and about 0.05 in. thick into the 
varnish. 

Each specimen shall be dipped four times as specified 
in drying test, one in each direction in order to give a 
more uniform thickness of coating. The specimen shall 
be dried after each dip in the same vertical position in 
which it was dipped. The temperature and time of dry- 
ing shall be as indicated in the time of drying test, for 
the stage as indicated as “hard dry.” 

The final thickness on each side of the specimen shall 
be between .0035 in. and .004 in. 

The dielectric strength of the two films of varnish 
shall be determined by applying alternating potential to 
two circulating metal disks, 1.18 in. in diameter and 
with edges rounded to a radius of .25 in. which are 
placed in contact with the two sides of the specimens 
and directly opposite each other and under a pressure 
of approximately 1.1 lb. The potential shall be applied 
at a low value and gradually raised at a rate of approxi- 
mately 500 volts per second until puncture occurs. Ten 
such punctures are to be made at various points selected 
at random on each specimen. In each test the thickness 
of the films of varnish is to be determined as near to the 
point of puncture as practicable. 

The volts at puncture, the net thickness of insulation 
and the volts per mill of net thickness, shall be reported 
for each of the ten tests together with the average maxi- 
mum and minimum volts per mill. 

5.—Water Absorption Test—The specimens used for 
water absorption test shall be brass rods .59 in. in diam- 
eter, 5.9 in. long and carefully rounded at one end to a 
radius of 1.295 in. These specimens after thorough 
cleaning shall be dipped three times into the varnish as 
prepared for the progressive oxidation tests so as to 
leave bare 1.18 in. of the rod at the end opposite the 
rounded end. Each coat shall be allowed to drain for 
one hour at room temperature and then baked for the 
time necessary to hard dry as shown by articlé No. 7. 

They shall be immersed for 1.25 in. in distilled water 
at a temperature of 25 deg. C. and allowed to remain 
there for 24 hours. The voltage drop using a 110 volt 
a.c. sine wave circuit shall be measured immediately upon 
putting each piece in the water and again at the end of 
24 hours. Should specimens break down when first 
tested they should be remade, after three attempts show- 
ing failure of each, the sample shall be considered as 
unsatisfactory. The figure indicating the ratio of the 
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voltage drop after 24 hours to that at the beginning of 
the test averaged for the three specimen shall be consid- 
ered as the result of the test. 

The temperature of the solution shall be kept at 21 
degoh: 

Note :—A simple method is to connect a voltmeter be- 
tween each rod in turn and one side of a 110 volt direct 
current circuit, the other side of the circuit being con- 
nected to the solution through any suitable piece of metal 
suspended in same. The resistance will be inversely 
proportioned to the deflection of the voltmeter pointer, 
that is, the smaller the deflection the greater the resist- 
ance. Failure of the material will, therefore, be indi- 
cated by a sudden increase in the deflection of the volt- 
meter point. 

The resistance between each rod and the solution shall 
be measured once per day and the number of days 
elapsing until breakdown occurs shall be taken as the re- 
sistance of the varnish to that particular medium. 

6.—Heat Endurance Test—For the heat endurance 
test, a specimen shall be prepared as in section 4. After 
first removing material less than .5 in. from the edge, 
7 strips shall be cut from the same edge, each .75 in. 
wide. 

Six of the seven specimens prepared for this test shall 
be placed in a uniformly heated oven in which the tem- 
perature is maintained at 100 deg. C. within plus or 
minus 5 deg. C. A specimen shall be removed at the 
end of 50, 100, 200, 300, 400 and 500 hours respectively 
and together with the initial specimen shall be tested as 
follows at a room temperature of approximately 20 
CegaGe 

Each specimen shall be bent through 180 deg. over 
rods of % in. cm., 3/16 in. and 1% in. diameters, re- 
spectively, beginning with the largest and using each 
time a part of the specimen which has not been pre- 
viously bent. The diameter of the rod at which the first 
crack in the insulation occurs shall be noted and re- 
ported. 

7—Oil Resistance-——To test the effect of oil, use 
pieces cut from the dielectric strength test specimen 
after they have been punctured and measured. Im- 
merse them halfway in transformer oil at a temperature 
of 100 deg. C. and note time of softening until film may 
be removed by pressure and drawing through thumb 
and finger. Also upon another piece the time required 
to cause blistering; this last piece should never be 
handled. The average of these two in hours shall be 
considered the oil resistances. 


8.—Ageing Test—Strips of muslin which have been 
treated with the varnish in a way similar to the prepara- 
tion of the paper string in the drying test, shall be pre- 
pared and hung in the shop. A record shall be taken 
every month to note any deterioration due to ageing of 
the varnish. 

9.—Penetration Test—Muslin shall be folded over 
until it forms about 40 layers. A 3/16 in. water gage 
glass containing about 6 in. of the varnish to be tested 
will be placed with one of its ends on the folded muslin 
and allowed to stand in vertical position for 30 seconds. 
The depth of penetration of the varnish into the cambric 
will then be reported as the number of layers that the 
varnish has penetrated. 
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Public Address System Adapted to 
Control Train Movements 


Ap first application of a loud speaking telephone 

system to convey instructions to switchtenders on 
the ground is believed to be that made recently at the 
St. Paul Union Depot, St. Paul, Minn, where the public 
address system has been installed for the directing of 
train movements into and out of the east approach to the 
terminal. 

Enough volume is obtained without any speech distor- 
tion from this telephone installation to enable all of the 
switchtenders in the yard to receive the yard director’s or- 
ders under the heaviest traffic interference. During the first 
shift, 14 switchtenders are employed with an average of 
250 movements per shift, while a like number are used 
on the second shift when the number of movements 
averages 240. Four men operate the switches during 
the third shift which is called upon to handle about 99 
movements in and out. 

Essentially, the equipment, as furnished by the Gray- 
bar Electric Company, comprises 32 loud speaking pro- 
jectors of the balanced armature type located on 30-ft. 
poles at various switching centers in the yard, a desk 
transmitter in the yard director’s office, an amplifier for 
increasing the magnitude of the voice current, the cur- 
rent supply apparatus and suitable charging equipment. 
The amplifier, located in the yard director’s office, is 
panel mounted and consists of one Type 17-B amplifier 
and two Type 9-A amplifiers together with associated 
contro! apparatus. 

The transmitter serves to convert the sound waves 
into electric energy which passes on to the amplifying 
equipment. 

The 17-B amplifier receives and amplifies the weak 
voice current obtained from the transmitter. It 
provides two stages of amplification and makes use 
of two vacuum tubes, having suitable controls for reg- 
ulating each stage of amplification. The 9-A amplifier 
units receive their input direct from the 17-B amplifier. 
These amplifiers are both single stage, power amplifiers 
using two vacuum tubes operating on a “push-pull” 
principle and delivering a comparatively large amount 
of power at voice frequency without noticeably distorting 
the complex wave form of the voice current. 

Four 6-volt storage batteries, connected as two 12-volt 
units, one being held as a reserve, are used for filament 
current supply. The plate circuit battery is built up of 
180 lead storage cells in series, giving a maximum plate 
voltage of 380. 


Canadian National Needs $31,000,000 from Public 


In the estimate submitted to the Canadian Parliament 
this session as to the financial requirements from Parlia- 
ment for the Canadian National as a result of 1926 
operations, it was stated that $31,000,000 would be all 
that the House would be asked to vote, a decrease from 
the previous year of $19,000,000. Before the house 
committee on national railways and shipping last week 
Sir Henry Thornton, president of the C. N. R., gave 
the particulars of the probable result of operation this 
year. He estimates that the net income from operation 
this year will be $34,379,829, the estimate being based 
on last year’s results. : 


Design of an Electric Baking Oven 


Shop Made Apparatus Which Has Had the Test of 
Time and Has Given Entire Satisfaction 


By Niels Hansen 


Assistant Foreman Electrician, 


N any electrical repair shop where various kinds of 
armature and field coils are made, some sort of an 
oven for baking these coils after they have been 
dipped in baking varnish, or for drying out damp motors, 
armatures, coils, etc., is a necessary part of the shop 
equipment. The train lighting electric repair shop of the 
Southern Pacific Company located at West Oakland, 
California, is no exception. About ten years ago or 
shortly after the present train lighting building, which 


NoTE:- Inside surfaces of oven and Cover lined with 


Southern 


Pacific Railway, Oakland, Cal. 


the wood construction and does not allow for the lining 
of asbestos and sheet iron. 

The original idea was to design the oven as compact 
as possible and yet provide ample room to take care of 
our work for several years to come. The length was 
determined by the length of the axle generator armature 
having the longest shaft which was the Adlake Newbold. 
The width was determined by allowing ample room for 
two of the largest diameter armatures to rest side by 
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Fig. 1 Detail Sketch of Electric Coil Baking Oven Made in the Shops of the Southern Pacific 


was described in the January issue of the Railway Elec- 
trical Engineer, was built it was found necessary to add 
a suitable bake oven to the gradually increasing amount 
of shop equipment and it fell to the lot of the writer to 
design one which is described in the following para- 
graphs : 

Fig. 1 is a drawing of the oven giving the various 
dimensions. It is made out of oak of a_ sub- 
stantial construction in a box like shape with hinged 
cover. The entire inside is lined with Y%-in. sheet 
asbestos over which is a covering of No. 18 gage gal- 
vanized iron extending over the top edges and having 
all seams and joints hand soldered. The inside dimen- 
sions are—length, 3754 in., width 2154 in. and depth 
295% in., which is reduced to about 28% in. when the 
cover is closed down. The drawing shows slightly 
different dimensions due to the fact that it just shows 


side and the depth, by having sufficient room for two 
layers of armature coils or armatures which also gives 
plenty of room to hold any motor not over 28 in. high. 
To take care of baking 25 kw. General Electric Curtis 
turbine generator armatures which are used in the gen- 
erator sets on our dynamo cars, ferry boats and at some 
small stationary plants provision was made in the oven 
by cutting out a 4 in. x 12 in. slot in the center of each 
end for the shaft to rest in and project through, the 
space above being filled by two pieces of hardwood cut 
to fit over the shaft and lined with asbestos on the 
inside. Ordinarily, however, these slots are kept closed 
by the slides shown in the upper right hand corner of 
Fig) 1, 

The cover which is also lined with asbestos and No. 18 
gage iron is hinged at the back and is balanced by a 
counterweight Saeed on one end of a piece of 
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window sash cord which passes over a pulley supported 
from the ceiling next to the wall. The other end of the 
cord is fastened to a thimble which passes through the 
“screw eye shown in the center of the cover near the 
front in the drawing Fig. 1. 

For supporting the weight of the armatures and coils 
four pieces of 34 in. by 1%4 in. iron set edgewise are 
fastened to the back and front inside. The top pair are 
about 8% in. below the top of the oven and the second 
pair are 11% in. below the first. These supports extend 
the full length of the oven and are set out from the 
sides 54 in. by means of seven iron spacers 34 in. 
diameter behind each one. Three-eighth inch by three 
inch carriage bolts pass through the entire sides and 
through the spacers bolting the supports up rigidly. A 
number of 54 in. square iron rods 21% in. long are 
provided to lay across these supports and it is on these 
rods that the armatures actually rest on or the coils hang 
on. They can be moved about as desired. 

A galvanized iron tray 114 in. deep made to fit over 
the entire bottom catches any drippings which may not 
have drained off on the coil dipping stand. This simpli- 
fies the work of cleaning the oven very much as the 
tray is just lifted out and scraped off and then replaced 
in the oven. 


Three vent holes on the front and on the back sides 
near the top are provided for the escape of the gases 
formed during the baking of the varnish on the coils, 
etc. Number 83 brass bell cord bushings are fitted into 
each of these vent holes which make a clean hole and 
present a neat appearance. 


Four pair of Payson Manufacturing Company No, 33 
double wheel anti-friction casters are placed under the 
oven so it can be easily moved when necessary to clean 
underneath and in back of it besides they allow a 2 in. 
air space underneath. 


The heating element consists of two coils, each wound, 
with 130 turns of No. 19 Nichrome resistance wire, the 
ends of each being connected to brass terminal clamps 
on the ends of each coil. The turns are spaced about 
lg in. apart over a winding space of about 17 in., not 
including the terminal clamps. The coils are 1% in. 
diameter and are wound on pieces of 1% in. iron pipe 
21% in. long. These are insulated with two layers of 
1/16 in. sheet asbestos wound on diagonally, in strips 
2 in. wide with the edges just butting against one 
another. 

The second or top layer is wound on in the op- 
posite direction to the first so that the joints or seams 
cross one another. The strips of asbestos are first soaked 
in silicate of soda commonly known as “water glass” 
then wound on wet, secured in place with wires and 
then baked. This makes a hard, compact, heat resisting 
surface for winding the resistance wire on. The asbestos 
is cut back 1% in. from each end of the pipes to allow 
the latter to be bolted to two U shaped brackets which 
support the coils. These brackets shown in Fig. 1 are 
made out of % in. by 1 in. band iron and are 5 in. wide 


by 134 in. high. An extra pad of % in. sheet asbestos 


is placed directly in back of the heating coils which are 
located in the center of the front side near the bottom of 
the oven. 

The resistance of each coil is 24.5 ohms and they 
are normally connected up in multiple but can be 
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put in series by means of the 15 ampere, 125 volt double 
pole, double throw knife switch located on the right hand 
end of the oven. On a recent test starting with the 
oven cold at 20 deg. C. and the coils in multiple in 1 
hour’s time the temperature rose to 83 deg. C., at the 
end of the second hour it was 96 deg. C., at the end of 
the third hour, 108 deg. C., and by the end of the fourth 
hour it had reached 120 C., with the thermostat cut out. 
Most of the coil baking is done during the day time. 
Occasionally, however, we get a rush job where it is 
necessary to keep the oven on all night. In such cases 
the d. p.-d. t. switch just mentioned is thrown in the 
down position throwing the heater coils in series at - 
quitting time in the afternoon. The temperature of the 
oven is quite hot at this time and the heater coils in 
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Fig. 2. Wiring Diagram of Control Circuits for Electric Baking 
Ovens 


series will maintain a sufficiently high temperature dur- 
ing the night without the thermostat kicking out the 
breaker. 

As a protection against excessive heat, a General 
Electric shunt trip breaker No. 110547-20-Type 
GG single pole, 100 amperes, 660 volt mounted 
on a 1% in. by 5% in. by 11 in. slate base is pro- 
vided and is controlled by a General Electric No. 
CR 2990 type CSA Form DL-1742164 thermostat. The 
circuit breaker is mounted on the brick wall about 6 ft. 
above the floor and just to the right of the oven. The 
thermostat is located inside the oven on the back side 
near the top as shown in the drawing Fig. 1. It is set 
to trip the breaker at a temperature of 110 deg. Centi- 
grade or 230 deg. Fahrenheit. The various connections 
of the breaker, thermostat and heater coils are plainly 
shown in the wiring diagram Fig. 2. 

Our armature coils are dipped and baked before and 
after taping so it is seldom that we find it necessary to 
bake the entire armature except the small Pyle types C, 
E2 and K and the General Electric headlight armatures 
which are dipped in varnish up to the commutator. The 
oven will hold 10 sets of axle light armature coils easily 
at one time if necessary and has proved plenty large 
enough to take care of all our needs. 


Water Treating Plant on 


the Illinois Central 


Full Automatic Control Equipment With Several 


Unique Features Incorporated in New 
Installation at Harvey, Ill. 


New Continuous Type Water Treating Plant and Pumping Station at Harvey, II). 


N connection with the new Markham classification 
yard recently placed in operation on the Illinois Cen- 
tral at Hazelcrest, Ill., this road has completed a con- 

tinuous type water treating plant and pumping station 
at Harvey, Ill. There are several electrical features about 


Main Control 


Board From Which All Motors are Controlled 
Either Manually or Automatically 


this new installation which illustrate clearly the flexibility 
and dependability of electric power for railroad pump- 
ing service. In fact, the plant is so designed that the 
electrical operation may, if it is desired, be made en- 
tirely automatic. The only attendance other than oiling 
and occasional inspection of the electrical equipment is 


the employment of a man to prepare the proper amounts 
of lime and soda ash for the water treating solution. 
This installation is particularly unique in that the control 
of water levels at six scattered locations and at different 
elevations is carried out effectively through electrical 
means from one central pumping station. 

Water from the Calumet river is pumped by motor 
driven centrifugal pumps into the treating tank whence 
it passes after treatment into gravity type filters located 
in the machinery room of the pump house. Leaving the 
filters the water flows by gravity into a 50,000 gal. clear 
well below the building, from there being pumped into 
six roadside tanks located in three groups in Markham 
yard, the farthest tank being approximately five miles 
distant. 


Pumping Units Furnished in Duplicate 


Two motor driven centrifugal pumping units with a 
capacity of 750 gal. of water per minute each against a 
head of 75 ft. when pumping raw water from the river 
into the treating tank, and two motor driven centrifugal 
pumping units with a capacity of 750 gal. of water per 
minute each against a head of 125 ft. when pumping 
from the clear well into the roadside tanks, are pro- 
vided. Each of the raw water pumping units is equipped 
with a 25 hp. Fairbanks-Morse slip-ring motor and each 
of the treated water pumping units is equipped with a 
40 hp. Fairbanks-Morse slip-ring motor. These motors 
are all 40 deg. temperature rating, 440-volt, 60-cycle, 
3-phase. The pumps are Fairbanks-Morse single stage, 
horizontal split case, enclosed impeller, bronze fitted, 
centrifugal type. 
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Both manual push-button and automatic float control 
of the Sundh Electgic Company’s type is employed for 
these pumping units. The float regulation is designed 
to start and stop one of the untreated water pumping 
units with a rise and fall of 2 ft. in the clear well, and to 
start and stop the other untreated water pumping unit 
in case a further drop of 1 ft. occurs in the water level 
in the clear well. In addition, this control is arranged by 
means of a transfer switch so that either of the two 
untreated water pumps can be set to act as a main pump 
or helper pump. The control arrangement provides, 
also, that either or both clear water pumps will stop 
when an emergency float switch recedes 6 ft. below the 
high water level in the clear well. This prevents any 
danger of these pumps burning out should the water 
drop below a safe operating level. 


Novel System of Float Switch Control 


The float regulation for the two clear water pumping 
units operates with a rise and fall of 6 and 8 ft. in the 
water level in three groups of water tanks at Markham 
yard. The elevation of the tops of these tanks is 80 it., 
89 ft. and 106 ft. respectively.. The float control is so 
designed that when the water level drops 6 ft. in any of 
these tank groups, that one clear water pump will start, 
and if the water level continues to drop the other clear 
water pump will start when the water level is 8 ft., and 
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The 3 h.p. Motor Driving the Agitator in the Chemical Solution 
Tank and the 1! h.p. Motor on the Triplex Pump are Controlled 
Automatically 


both pumps will then continue in operation until that 
tank group as well as all the other tanks are full of 
water, at which time the pumps will stop automatically. 

These float switches are termed the high and low level 
switches respectively. All high level floats are connected 
in parallel and all low level floats are similarly in parallel, 
there being two float switch control circuits running back 
to the main control board. There are three sets of float 
switches in service on these tank groups, in each case 
being installed on the roofs of the tanks in waterproof 
housings. 
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A check valve between each group of tanks prevents 
the flow of water froma tank of higher elevation to one 
of lower elevation. To prevent overflowing of tanks, a 
float valve is installed in the discharge line supplying 
each tank. 

The float switch and control panel is designed to pro- 
vide that one clear water pump shall assist the other 
clear water pump in case the latter pump cannot main- 
tain the supply in the tanks. Added flexibility is ob- 
tained by a transfer switch which may be used to trans- 
fer the float circuits so that the two pumps may be 
alternated as main pump and helper pump. A cut-out 
switch is provided on the panel board to cut out the 


Two Raw Water Pumping Units in the Rear With One of the 
Treated Water. Units in the Foreground 


automatic operation of either or both of the pumps in 
case push-button control is for any reason found more 
desirable, thus allowing manual operation of either or 
both pumps. The pumps are equipped with automatic 
air vents to allow prompt priming when operating auto- 
matically. The pumping units and control board are 
installed on suitable concrete foundations. 

Operating in conjunction with the raw water and 
treated water pumping units just described are two small 
motors, one a 3-hp. Fairbanks-Morse driving an agitator 
in the chemical solution tank, the other 114 hp. motor of 
the same manufacture on a small triplex chemical pump 
for the treating solution. The control circuits for the 1% 
and 3-hp. motors and the two 25-hp. motors are arranged 
to provide for starting and stopping the former pair 
simultaneously with either of the 25-hp. motors. This 
is accomplished by suitably interlocking two small auto- 
matic starters controlling the agitator and chemical pump 
motors so that these motors start automatically when 
either raw water pump is started. Operation of the 
agitator motor independently of the raw water- pump, 
when it is desired to mix up chemicals, is provided for 
by a knife switch on the control board. 


Main Control Board 


The control for each motor includes a three-pole, fused, — 


main-line knife switch; an automatic starter consisting 
of a three-pole primary contactor electrically interlocked 
with two-pole secondary contactors equipped with time 
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limit adjustable dash-pots to provide correct time of 
acceleration; two inverse time limit overload relays; a 
dead phase relay, and a single pole, double throw, knife 
switch. 

The latter, previously referred to as a_ cut-out 
switch, in one position puts the automatic starter under 
control of the float switch, in the open position makes the 
starter inoperable and in the reverse position controls 
this starter independently of the float switch. In addi- 
tion to the starting and control apparatus a panel is pro- 
vided with an eight-day clock, two vacuum gages on the 
suction line and two combination indicating and record- 
ing gages for the discharge line. 


Transformers and Transformer Platform 


A reinforced concrete transformer platform with a. 


wire fence protection is located just outside the pump 
house and receives power from a 2,300-volt line of the 
railroad company’s miscellaneous light and power system. 
This installation comprises three 50-kva. and one 2-kva. 
transformers including primary cut-outs for the trans- 
formers .and primary and secondary wire racks for the 
wires leading to and from the transformers. 

Power wiring circuits extend from the power trans- 
formers to a master switch box in the building and 
thence to the control board. From the control board 
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they run to the two 40-hp., the two 25-hp., the 3-hp. and 


the 1%-hp. motors located in the machinery room of the 
treating plant. 


‘Lights and Light Wiring 


Lighting circuits extend from the lighting transformer 
outside the building to a master switch box and then to 
the lights in the treating plant. In the machinery room 
eight 60-watt Mazda lights are used. These are con- 
trolled from a distribution cabinet having separate con- 
trol for two units of four lights each, as well as control 
for other lights. Four 60-watt Mazda lights are in- 
stalled in the chemical storage room. These are con- 
trolled by a two-gang switch located at the door between 
the machinery and storage room in units of two lights 
each. : 

Three 60-watt Mazda lights are located in the 
chute enclosing the ladder outside of the steel tank and 
in the chute and head house on the top of the steel tank. 
One of these lights is placed over the top of the ladder 
in such a way as to best light it for men using it. All 
three of these lights are controlled as a single unit from 
the distribution cabinet referred to previously. A total 
of four 60-watt Mazda lights are installed, one above the 
outside of each door for lighting the steps, and are con- 
trolled by individual switches located at each door. 


Express Passenger Train at Goschenen, Switzerland 


One of the 73-ft. Rail Motor Cars Built for the Boston & Maine by the Osgood-Bradley Car Company 


Gas-Electric Cars for Boston and Maine 


Built for Operation on Long Runs in Main or Branch 
Line Service—Distillate Used for Fuel 


N Tuesday, August 17, the Osgood-Bradley Car 
Company, Worcester, Mass., delivered a 73-ft. 
rail motor car to the Boston & Maine, the first 
car of.an order of ten. The complete delivery of this 
order will make a total of 24 rail motor cars in service 
on that road. All of the ten cars are identical in their 
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Map Showing the Boston & Maine Lines on Which Rail Motor 
Cars Are Operated 


equipment, details of construction and power plant, ex- 
cept that two cars have a length over the body of 73 ft. 
5% in., while the remaining eight have a body length of 
61 ft. 54 in. The 73-ft. cars are intended for service on 
runs where the traffic does not require the use of trailers. 
They are a complete passenger unit in themselves, hav- 
ing both passenger and smoking compartments in addi- 
tion to baggage space, as shown in the drawing of the 
floor plan of this car. The 61-ft. cars, however, are 
designed for trailer service and nine standard coaches are 
now being prepared for this service, with the same 
features of interior color design, car heating equipment 
and seats, together with mail compartments, baggage 
space and other details which are necessary for self-con- 
tained train service. The passenger compartment in the 
61-ft. motor car serves as a smoker when trailers are 
used. The new cars are to be used on various divisions 


of the Boston & Maine on runs each approximating 
200 miles-a day. One of these cars is to be operated 
on a schedule that requires a daily run of 350 miles. In 
some cases the new equipment will replace other motor 
cars which will be assigned to less important runs while 
several of the new rail motor cars will replace steam 
locomotive train service. The map shows, in heavy 
black, the lines on which rail motor car routes are now 
in operation or will be when all the new cars are placed 
in service. At that time the Boston & Maine will be 
operating more than 2,500 train miles daily with rail 
motor cars. 

Both the 73-ft. and 61-ft. cars are equipped with the 


The Wide Windows and Light Ceiling of the Passenger Compart-. 
ment Add to the Attractiveness of the Car 


same type of power units and control apparatus. Owing 
to the fact that these cars are to be operated in main line 
traffic, the designers selected a power plant that would 
provide plenty of capacity to make a quick get-away — 
from stations and also travel at a high rate of speed for 
short or long distances as required. Although the 73- 
ft. cars are not designed for trailer service, sufficient 
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capacity is provided to handle trailers when the traffic 
makes it necessary. 

The power plant, which was furnished by the Electro- 
Motive Company, Cleveland, Ohio, consists of a six- 
cylinder \Winton engine of new design, direct connected 
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An interesting feature in the design of the power plant 
is that two radiators are employed for cooling. One of 
the radiators is of the automobile type and is located in 
the end of the car. The other radiator is located on the 
roof and consists of a series of pipes provided with fins 
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to a generator, manufactured by the General Electric 
Company, which has an output of 180 kw. at 1,000 r.p.m. 
The engine is designed to operate on a low grade fuel 
oil, such as distillate, the use of which is expected to 
effect a saving of about 50 per cent in price. The engine 


View of the Front End of the 73-ft. Car Showing the Location 
of the Two Radiators 


develops 275 hp. at 1,000 r.p.m. and has 7% in. by 8% 
in. cylinders. Two dual ignition Bosch magnetos pro- 
vide an ignition service of four plugs to each cylinder. 
Duff carburetors designed to handle low grade fuel are 
applied on all ten cars. In case it is desired to use a 
higher grade fuel than distillate, such as gasoline, the 
only items that have to be changed are the carburetors 
and manifold. Provision has been made for starting the 
engine either by compressed air, electric starter, or by 
hand. 

The truck under the engine room end of the car is 
used as the driving truck and is equipped with two Gen- 
eral Electric motors, rated at 150 hp. at 600 volts. All 
ten cars are equipped to operate from either end, the op- 
erating cab at the rear end being located in the vestibule 
and entirely enclosed. 


to obtain increased radiation. A large fan draws air 
through the vents in the automobile type radiator and 
exhausts it through the radiator on the roof. Water in 
the radiator system, however, does not circulate through 
the roof unit unless the engine is running. This ar- 
rangement eliminates the possibility of the roof unit 
freezing up in cold weather while the car is standing 
idle. The hot water car heating system is also connected 
to the radiator system so that the end radiator can be 
kept warm in cold weather. This facilitates the starting 
of the engine, especially after it has been standing idle 
over night and also prevents freezing. 

The two 73-ft. cars are equipped with Arcola heating 


and 61-ft. Cars. 


Looking into the Operator’s Cab—Both the 73-ft. 
Are Equipped to Operate from Either End 


units, while Peter Smith heating units are used on the 
eight 60-ft. cars. In both cases hot water is supplied to: 
fin-type radiator pipes which are located near the floor 
along each side of the car in much the same manner as 
with the usual type piping. Approximately 51% times. 
as much radiation is obtained, however, with the fin-type 
piping as with the ordinary type. The hot water heating 
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units are located in the baggage compartment, as shown 
in one of the illustratigns. 


Body Design Contains Many Unique Features 


The body design of the 61-ft. cars is the same as that 
of the 73-ft. cars except that the passenger compartment 
is used entirely for smoker service and the seats are all 
finished in Pantasote. The inside width is 9 ft. 8 in. and 
the width over the eaves is 10 ft. The height from the 
rail to the crown of the roof is 12 ft. 214 in. The pas- 


senger compartments have a row of seats on one side of 


Side View of the Motor Truck 


the car seating three persons and a similar row seating 
two persons on the other side with a 2134-in. aisle space 
between. The toilet is located in the vestibule, as shown 
in the drawing, which provides additional privacy and 
also locates the hopper away from the trucks. The bag- 
gage room in both the 73-ft. and 61-ft. cars have the 
same general equipment, consisting of two folding seats, 
water cooler, locker for the crew, etc., the location of 
which in the 73-ft. car is shown in the drawing. The 
baggage room for the 6l-ft. car, however, has a total 
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Interior of the Baggage Compartment of the 73-Ft. Car 


length of 16 ft. as compared with 12 ft. for the 73-ft. 
car. This additional space permits the installation of 
an extra folding seat in the baggage room of the 61-ft. 
car. As shown in one of the illustrations, the ceiling is 
placed iower than is usually the case in passenger cars 
to give added efficiency in lighting and heating. The 
designers devoted considerable attention to making the 
interiors inviting to travelers. The use of narrow all- 
metal sash and small side posts has added much to the 
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attractiveness of the car. This design provides an un- 
usually large window area. The color scheme is a pleas- 
ing, leaf green enamel on the walls with the ceilings 
finished in light gray. The seats are of Heywood-Wake- 
field construction and in the rear passenger compartment 
are upholstered in plush dyed to a special tone of green 
to harmonize with the general color scheme. Pantasote 
covering is used on the smoking compartment seats. The 
baggage compartments are finished in a deep buff color. 
Duralastic flooring is used throughout. Central ceiling 
lighting, using rigid pendant lights with white diffusing 
shades, is applied in all the new cars. These fixtures,, 
together with the reflecting surface of gray on the low 
ceiling, produce a well distributed light. Special atten- 


tion has been given to the ventilation of cars and all are 
equipped with a type of ventilator manufactured by the 
Osgood-Bradley Car Company. 

The cars are equipped with Commonwealth trucks and 


Looking into the Engine Room—A Section of the Side of the 
Car Can Be Removed Which Permits Taking Out the Power 
Units for Repairs, If Necessary 


have 33-in. wheels with 6 ft. between wheel centers on 
the trailer trucks and 7 ft. between wheel centers on the 
power truck. 


Comparative table of general dimensions and weights 


Ol ERCAN 73 FT. CAR 
Railroad-Boston & Maine. Builder—Osgood-Bradley Car Co. 
Length overall) ...acee eee ee 63 ft. 4 in. 75. tteedeine 
Length of bedy over (end eitame,.c.eere ee 61 ft. Heke a2) 
Lensth of. engine” roomieramnnceiten mieten as 9 ft. 6 im. 9” ft 76) ane 
Length of baggage compartment......... NS} city LZ pet 
Length of passenger compartment........ 28 ft. 10 Gu 34 ft. 1 in. 
Length-of smoking. comipantinient i. ns 1c-1-isimmentelel tenia 10° ft. 10 "me 
Length of rear vestibule and cab........ 5 ft. 4% in. 6 ft. 4% in. 
Width iover Side) sillsierser ne erin eieeesie Ot: Oma. 9 fti.10) ine 
Height overall: fcc. .atee eee eine ects AZT Ety Jets 12: ft 37am 
Height; railsto: top) OLerooleriientaieitre eae 12 ft. 2% in. 712 ft92 20m 
Eleight; ‘frail ton top) oor wenn ieea ie nietieesntieed 4 ft. 4 in. 4 ft. 4 in. 
Truck? wheel. base.:.). sean eae ne tice 6 ft. trailer 6 ft. trailer 
7 ft. motor 7 ft. motor 
Truck “centers sic. see ee oe 43° £t..6 in. 55 hte 6™ ime 
Diameter of wheels emcees seis eine 33 in. 33: ins 
Seating capacity, passenger compartment. . 54 ft. 64 ft. 


Seating capacity, baggage compartment... 11 4 


Seating capacity, smoking compartment... S30 20 
Total ‘seating icapacity trees erieit 65 88 
Engine; ~ ‘hips ly oevaeaetseoutnatl hich tteretents 275 hp. 275 hp. 
Baael. suis, éc Srdeincien im oomentestehe tole he teean ier Distillate Distillate 
Total weight of power unit with apperte- 

NAN CESio ve. ok cereale, dors te Pecensl tees area eels -30,000 Ib. 30,000 1b. 
Total weight | (ight) cinch tenet 90,000 Ib. 100,000 Ib, 


The Virginian Traction Power Station 


Plant Burning Powdered “Bone” Coal Will Supply Power 
for Entire 134 Miles of Electrified Section 


HE electric haulage of coal trains, recently in- 
ag augurated by the Virginian Railway Company, 
constitutes, in respect to size of train unit operated, 
over adverse grades, the heaviest concentration of power 
on a moving train ever undertaken. 
The electrification when completed this Fall will ex- 
tend from Mullens, W. Va., to Roanoke, Va., a distance 
of 134 miles, and will include the heavy grade portion 


General View of the Exterior of the Plant 


of the railway where it crosses the Appalachian Mountain 
system. 

The maximum yearly tonnage for which apparatus is 
installed is 12,500,000 tons of coal, or 17,500,000 gross 
tons (cars and lading eastbound, with a small additional 
amount of manifest tonnage). The system is laid out 
to take care of a maximum day’s traffic of 60 per cent 
~ above the average day. 

A steam power plant has been built for this operation 
on the New River at Narrows, Va. The selection of site 
was determined by considerations of an adequate supply 
of condensing water, nearness to center of gravity of 
load, suitability of the location from the physical stand- 
point, and convenience for housing the operating forces 
in an established community. 

The plant contains four 3-phase, 11,000-volt, 25-cycle, 
turbo-generator units, having a continuous rating of 
10,000 kw. at 80 per cent power factor, with five 1521 
hp. cross drum boilers, equipped to burn pulverized fuel. 


The power house is designed to permit of extension 
ultimately to include seven turbo-generator units and 
nine boilers. The generator voltage is stepped up 
through four 10,000 kv.-a. transformers to 88,000 volts 
for single phase transmission. 


Power Plant Building 


The power plant building is constructed of brick and 
concrete with structural steel columns and floor beams, 
and with roof of special heat-insulating concrete slabs 
covered with zinc shingles. The boiler room is 217 ft. 
long, 62 ft. wide and 91 ft. in height, giving room for 
six boilers, five of which are installed. The boiler ash 
pits, pulverizing mills and feed water heaters, are located 
at ground level. A mezzanine gallery, 23 ft. above the 
lower floor provides space for the pulverizer exhausters, 
the feeder blower fans and future coal drying units. 
The main operating floor is located 36 ft. above the lower 
floor. A mezzanine gallery is located at the rear of the 
boilers, 12 ft. above the main operating floor and pro- 
vides access to the rear of the boilers for the removal and 
replacement of tubes. The ground area occupied by the 
boiler house building is 13,500 sq. ft. or 1.48 sq. ft. per 
boiler horse power, and 0.34 sq. ft. per kw. of generator 
rating. The boiler house contains 32,800 sq. ft. floor 
area of 3.6 sq. ft. per boiler horse power, and 0.82 sq. 
ft. per kw.—all allowances including space required for 


Interior of the Turbine Room 


the pulverizing units as well as that required by the 
boilers. 

The floor area of the turbine room is 11,500 sq. ft. 
thus providing 0.29 sq. ft. per kw. 

The electrical bay has two floors above the ground 
level and provides space for the high tension bus and 
switch gallery, the switchboard control gallery, a 
machine shop, tool room, storage battery room, toilets, 
and administrative cffices. 
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A basement under the turbine room and electrical bay, 
32 ft. below the ground floor, provides space for con- 
densers, circulating pumps, condensate pumps, boiler 
feed pumps, house service pumps, filtration plant, and 
storage space for plant supplies. 

A mezzanine gallery 18 ft. below the ground floor 
provides space for possible future reactance coils for the 
main turbo-generators and for a 440-volt switch gallery. 

Two stacks are provided, of reinforced concrete, which 
are carried on and directly bonded into concrete mats 
at the roof of the boiler room. The stacks are 25 ft. 
8 in. outside diameter at the bottom and 16 ft. O in. 
inside diameter at the top, and rise 285: ft. above the 
concrete footings, making a total height of 376 ft. above 
the bottom of the ash pit. 


Boiler Room Equipment 


The plant has been designed for the use of “bone” 
coal, with provision for burning the high grade bitumi- 
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screens, a finely divided granular ash. This refuse is 
carried away from the boiler by a sluiceway into the 
river. 

In addition to the usual safety valves, water columns, 
blow-off valves, gages, etc., each boiler is equipped with 
a feed water regulator designed to retard the flow of 
water into the boiler on sudden increase of load until 
conditions are equalized, after which the feed water is 
fed at the rate of steam flow. These regulators have an 
indicating device so that the operator of the boiler room 
floor may determine if the regulator valve is functioning 
properly. 

A control has been installed for regulating the supply 
of fuel and air for varying loads, consisting of a master 
switch actuated by steam pressure in the saturated boiler 
header, fitted with a recording gage to register the varia- 
tions in boiler header pressure, and with a motor driven 
electrical contactor so arranged as to send electrical im- 
pulses to the control equipment, and designed to increase 


At the Back Is Shown the Regulator Switchboard, Next to It the Bench Board and in Front the Auxiliary Power Switchboard 


nous coal from the mines served by the Virginian Rail- 
way Company, or a mixture of the two. 

It is expected that the total annual net output of the 
plant will be approximately 120,000,000 kw.-hr., and 
that the average daily fuel consumption will be approxi- 
mately 390 tons of “bone” coal, or 275 tons high grade 
bituminous, or 320 tons of a 50 per cent mixture. 

Boilers are of the cross drum horizontal water tube 
type, built for 325-lb. pressure. They are arranged in a 
single row, with independent settings extending from 
the lower boiler room floor upward 62 ft. to the top of 
the boilers. 

The boilers, superheaters, and pulverized fuel 
firing facilities are located from 40 to 62 ft. above 
the lower boiler room floor. An operating gallery has 
been provided, located 36 ft. above this lower floor so 
arranged that the operating forces have complete con- 
trol of the boiler operation from one level. 

Water screens are provided, designed to prevent 
formation of slag, and to allow operation with high 
CO, content of furnace gases. 

The refuse resulting from the combustion of pulver- 
ized fuel is by reason of the cooling action of the water 


the flow of air and coal on a drooping pressure and to 
decrease it on a rising pressure. 


Turbo-Generators 


Four main power units have been installed, each of 
10,000-kw. capacity, 25 cycles, 3 phase, 11,000 volts, 
having direct connected exciters. One 300-kw. auxiliary 
turbo-generator is provided. 

The turbines are connected through a pin type flexible 
coupling to the generators, each of which is designed for 
a continuous full load rating of 12,500 kv.-a. at 80 per 
cent power factor. A 125-kw., 250-volt direct connected 
exciter is mounted at the end of each generator. 

The 300-kw. turbine is of the impulse type and is 
direct connected through a reducing gear to a 3-phase, 


440-volt, a.-c. generator; a 100-kw., 250-volt doc. 
generator; and a small dc. generator supplying 
excitation to the a.-c. machine. The 440-volt, 


a.-c. generator supplied power for the operation of 
the auxiliary equipment during the starting up of 
the power plant, and is available for special service 
during regular operation. The 100-kw., d.-c. generator 
is provided to supply excitation to any one of the main 
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units in the event of failure of the direct connected ex- 
citers furnished with them. 

Each turbine has a surface condenser, with circulating 
water pump, a two stage air ejector, and a condensate 
pump. 

The boiler feed water system consists of bleeder 
heaters at each of the turbines, two open water heaters, 
three turbine driven boiler feed pumps and a loop system 
of boiler feed piping between the pumps and the boilers. 


Switching and Electrical Connections 


One phase of each generator is connected to the 
primary of a 10,000 kv.-a., single phase 9800/88000 
volt step-up water-cooled transformer. The connections 
are arranged for normally operating each generator and 
corresponding step-up transformer as a unit. A three- 


The Relay Board 


phase 11,000-volt bus is provided for synchronizing and 
for supplying power to the station auxiliary trans- 
formers, which is connected through oil circuit breakers 
to connection points between each generator and its cor- 
responding step-up transformer. Each generator can be 
isolated by a set of knife switches, and a horn gap switch 
is provided on the primary side of each transformer, 
capable of breaking the magnetizing current of a trans- 
former. This arrangement makes it possible to operate 
a generator when the corresponding step-up trans- 
former is out of service for inspection or repairs, and 
allows the operation of the maximum number of trans- 
formers, in order to thereby keep the step-up impedance 
low, at times when economical operation dictates a 
smaller number of generators. 

Each step-up transformer is connected on_ the 
secondary side, through an oil circuit breaker to the 88 
kv. bus, which is divided into two sections by a switch, 
with two step-up transformers connected to each section. 
The two west transmission lines are connected through 
oil circuit breakers, one to each section of the 88 kv. bus, 
and the two east transmission lines are similarly con- 
nected. The middle point of each 88 ky. transformer coil 
is connected through a disconnecting switch and neutral 
bus, to a neutral ground resistance. 
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The arrangement of bus sections is such that with any 
11 ky. bus section. and the corresponding 88 kv. bus 
section out of service, it is still possible to keep in opera- 
tion two generators, two step-up transformers, two 
auxiliary transformers, one step-down transformer of 
the Narrows step-down substation, the water rheostat 
installation and one transmission line. Or the same 
amount of apparatus may be kept in normal operation 
while one generator, through separate bus sections, is 
used to independently energize one transmission line 
for test purpose. 


11,000 Volt Bus and Connections 


From the generator terminals, insulated copper cables 
run in fibre ducts to the current and potential trans- 
former room, where connection is made to copper bars 
which in turn are connected to insulated lead covered 
copper cables which lead to the step-up transformers. 
From the above mentioned copper bars, connections are 
carried up through the floor to the 11,000-volt oil circuit 
breakers. From these breakers, connections are carried 
down into the current and potential transformer room, 
and up to the 11,000-volt bus. 


Electrical Operating Gallery 


The electrical operating gallery contains the generator 
and exciter field rheostats, exciter, field and regulator 
board, main control instrument and relay board, 
auxiliary power control instrument and relay board 
(vertical) battery, charging and control power panels, 
lighting panels, graphic watt-meter panel, and tempera- 
ture indicating and transformer alarm panel. A small 
balcony projecting into the turbine room allows a view 
of the turbine room and provides space for the power 
director’s desk in front of the control bench board. The 
main control and instruments are arranged on seven desk 
and vertical panels facing north and the main relays and 
watthour meters on seven corresponding vertical panels 
facing south, the space between the rears of the two 
boards allowing for access to wiring and being closed 
off by doors. 

Each generator has mounted on the shaft a 125-kv. 
250-volt exciter. A 100-kw. 250-volt spare exciter is 
mounted on the same shaft with a 300-kw., 80 per cent 
power factor, 25-cycle, 3-phase, 440-volt generator and 
driven by the 300-kw. steam turbine. The field, exciter, 
and regulator board includes one field and exciter panel 
and one voltage regulator panel for each generator and 
one panel for the spare exciter. A 250-volt bus allows 
the spare exciter to be used to supply field current to any 
generator in case the direct connected exciter is out of 
service. The generator field switches are electrically 
operated from the main control bench board. A _ rheo- 
static type voltage regulator is provided for each 
generator and regulates the generator voltage by cutting 
generator field resistance in or out by means of a motor 
operated field rheostat. Each generator is independently 
regulated by a separate regulator, the regulator receiv- 
ing potential from a generator potential transformer con- 
nected across the traction phase. The regulators are 
compensated to give a drooping characteristic with in- 
crease 1n generator wattless current, thereby insuring 
parallel operation, and to give a rising characteristic 
with increase of watted component of generator current, 
thereby compensating for drop due to step-up trans- 
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former impedance and for part of the transmission line 
drop. The compensation current connections are from 
current transformers in the generator leads. 


Control Power 


The control power for circuit breakers is 220-volt ob- 
tained from a storage battery which is charged by two 
motor generator sets, one of which is kept floating on 
the buses at all times, keeping the battery fully charged. 
A feeder panel contains 12 fused knife switches, 
arranged so as to sectionalize the supply of control 
power that any fault in the control system may be 
isolated without any interruption to any essential 
service. 


Auxiliary Power 


Three auxiliary transformers are connected to the 
11,000-volt bus through three oil circuit breakers, and 
are each 1200 kv.-a. 11,000/440-volt 3-phase. The 
entire load can be carried by two transformers, leaving 
the third in reserve. 

A further source of auxiliary power is the 300-kw., 
440-volt, 3-phase turbine driven generator previously 
described. 


Solenoid operated oil circuit breakers are used for 
connecting the auxiliary transformers to the 440-v. bus 
and also for the 440-v. feeders. 

Since the available short circuit current from two of 
the auxiliary transformers is greater than can be safely 
ruptured by the usual industrial motor starting equip- 


Auxiliary Power Bus and Oil Circuit Breakers 


ment, the circuit breakers at the 440-volt bus are 
depended upon for protection against short circuit. In 
most cases a single circuit breaker feeds only a single 
motor, or two motors which must be operated or shut 
down together. Across the line starting is employed 
generally, the circuit breaker being closed or opened by 
push button control located at the motor. Circuit 
breakers having push button control cannot be closed 
from the electrical operating gallery, but all circuit 
breakers may be opened and locked open from the 
electrical operating gallery. 

For starting equipment with holding coils, direct cur- 
rent is used for the coils in order to prevent the opening 
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of equipment of inadequate rupturing capacity due to low 
voltage at time of short circuit. 


The circuit breakers are opened automatically by over- 
current relays with definite and inverse time limit char- 
acteristic. 


Protective Features 


The 11-kv. oil circuit breakers and the 99-kv. trans- 
former oil circuit breakers are not automatic on overload. 
Protection against internal fault in any generator, or 
transformer of 1,200 kv.-a. and larger, is accomplished 
by differentially connected current transformers and over 
current relays. In case of generator or step-up trans- 
former internal fault, the connections are such as to sim- 


The Outdoor Step-Up Station Located Alongside the Plant 


ultaneously open the generator 11,000-volt oil circuit 
breaker, the generator field circuit breaker and the 
transformer 88-kv. oil circuit breaker. Internal fault 


on. one of the 1,200 kv.-a. transformers will 
open simultaneously the 440-volt and the 11,000- 
volt auxiliary transformer circuit breakers. Internal 


fault on one of the 3,750 kv.-a. step-down trans- 
formers will simultaneously open the tie circuit breaker 
and the 88-kv. circuit breaker connected to that trans- 
former. 


A 220-ohm resistance connected between the step-up 
transformer neutral bus and ground limits to 200 am- 
peres maximum the current in case of a grounded trans- 
mission line. Each 88-kv. transmission line oil circuit 
breaker is opened automatically in case of a ground on 
its line by a low energy over current relay so connected 
in the current transformer secondary circuits as to re- 
ceive current only in case of ground. Over current re- 
lays open the 88-kv. transmission line circuit breakers in 
case of transmission line short circuit. 


The water rheostat circuit breakers and the 88-kv. cir- 
cuit breakers feeding the step-down station have short 
circuit protection by over current relays. 


Excessive temperature, failure of water supply, or 
pressure relief diaphragm failure on any transformer 
will ring a bell on the electrical operating gallery and 
operate an annunciator drop, indicating which trans- 
former is involved. 
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Outdoor Transformer and Switching Station 


The outdoor transformer and switching station in- 
cludes auxiliary and lighting transformers, main step-up 
transformers, and the 88-kv. transmission line lightning 
arresters. It also includes the step-down transformers 
for feeding the trolley at Narrows. The 88-kv. oil cir- 
cuit breakers are all 400-amp. two-pole solenoid operated. 
Dise insulators and copper cable are used for buses and 
most connections. Copper tubing is used for the step- 
up transformer connections in order to obtain rigidity. 
The 11,000-volt transformer connections from the power 
plant are, for the step-up transformers, lead covered 
single conductor varnished cloth insulated cables run in 
concrete protected fiber ducts, and for the auxiliary 
transformers, three conductor lead covered varnished 
cloth insulated cables run in steel conduit. 


The disconnecting switches used for isolating the tie 
circuit breakers and water rheostat circuit breakers are 
of the underhung, hookstick operated type. All other 
outdoor disconnecting switches are upright mounted, 
mechanically operated through bell cranks, rods and 
handle at ground level. The 88-kv. switches are hori- 
zontal opening, double break, and the other mechanically 
operated switches are vertical opening, single break. 
‘Disconnecting switches which may have to break trans- 
former magnetizing current are provided with horn gaps, 
and all horn gap switches are located above adjacent ap- 
paratus and connections in order to avoid short circuits 
from gases produced by arcs. 

Two 88-ky. electrolytic lightning arresters are pro- 
vided, one for the two west transmission lines and one 
for the two east; each arrester consisting of three tanks, 
transfer switch, impulse gaps and two sets of horn gaps, 
one set for each transmission line. 

The four main step-up transformers are 10,000 kv.-a., 
9,800 to 88,000 volts, 25-cycle single phase oil insulated 
water-cooled. An additional full capacity tap gives a 
ratio of 9,310 to &8,000 volts. 

The transformers are designed to carry 200 per cent 


eee CL RICAL 


ENGINEER Pose) 
load for five minutes following 150 per cent load for one 
hour without exceeding safe temperature and will with- 
stand without damage a short circuit on the secondary 
terminals with normal voltage maintained on the primary 
terminals, providing the duration of the short circuit is 
not sufficient to cause injurious heating. Each trans- 
former has an inherent reactance of approximately 8 per 
cent at normal rating. 

Each of the water cooled transformers is equipped 
with a water flow indicator with loss of flow alarm con- 
tact, a dial indicating thermometer with excess tempera- 
ture alarm contact, and a pressure relief diaphragm with 
target indicator and alarm contact. 

Oil pumping and filtering is provided for by a motor 
driven blotting paper type filter press. 


Regeneration 

The electric locomotives used are of the split-phase 
type in which the 12,000 volt single-phase power from 
the trolley is stepped down through a transformer on the 
locomotive and converted to three phase for the traction 
motors by means of a synchronous phase converter. 
This type locomotive provides automatic change from 
motoring to regeneration, as the grade changes without 
action of the engineman other than a movement of a 
lever operating the transformer balancing switch. 

The regenerated power is returned to the substations 
and finally to the Narrows Power Plant where excess 
power is absorbed by a water rheostat consisting of 
electrodes immersed in the river. 

The electrical apparatus was furnished by the Westing- 
house Electric & Manufacturing Company, East Pitts- 
burgh, Pa., as a part of its general contract for apparatus 
for electrification of the railway. 

The power plant was designed and constructed by 
Gibbs & Hill, consulting engineers, New York City, as 
a part of their work as engineers of the electrification, 
under the general supervision of Mr. H. Fernstrom, 
chief engineer of The Virginian Railway and Mr. Hugh 
Pattison, engineer of electric traction. 


Wadi Bunder Viaduct, Bombay, With Electric Train 
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Soo Line Instal's New Test Rack for 
Regulators 


Shop inspections and tests of car lighting regulators 
are facilitated by the use of a novel test rack built re- 
cently at the Shoreham shops of the Minneapolis, St. 
Paul & Sault Ste. Marie in Minneapolis, Minn. To save 
floor space the motor-generator unit is arranged verti- 
cally with a canvas-rubber belt drive. The rack for 


The Motor-Generator and Regulator Rack Occupy Very Little 
Floor Space 


mounting the regulators and lamps is located adjacent 
to the power unit, both frames being constructed from 
scrap angles and pipes. 

An old 4 kw. Safety generator is operated as a 110- 
volt d.c. motor, using a battery charging rheostat in 
series with the armature and an old field rheostat from a 
Kennedy regulator in series with the field to control the 
speed. Above this machine and suspended from the top 
of the frame is an old 4 kw. Type-D, 32-volt Consolli- 
dated generator, with a Goodrich belt drive between the 
two machines. The generator is inverted and pivoted 
on its hanger so the weight of the generator provides 
the necessary belt tension. The frame is rigidly built 
from 214-in. angles, part of the structure being welded 
together. Supported on a bracket at the right side of 
the motor-generator frame is the armature rheostat which 
permits operating the 32-volt Safety generator as a 110- 
volt motor. 

A shop test of a rebuilt generator can be made easily 
by mounting it in place of the unit regularly used for 
purposes of testing regulators. 

The adjoining rack is constructed’ of 1-in. pipe and 
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1t4-in. angles with a 6-in. channel iron base. A small 
switchboard includes the field rheostat for controlling 
the generator speed and two ammeters, one having a 
0-80 scale, the other a 0-120 scale for measuring the 
generator output and lamp regulator input. In addition 
to the two ammeters on the board, there is a small port- 
able ammeter with a 50-0-150 scale that can be cut in 
anywhere. Similarly there is a voltmeter with 0-50 
scale on a pivoted support at the top of the test frame 
and provided with flexible leads which enable the easy 
determination of voltage drop anywhere on a regulator. 
Below the switchboard is a three-panel lamp bank with 
a full load rating of 75 amp. These lampemcanmmes 
switched on in groups by means of snap switches on the 
front. The same lamp bank is used for battery dis- 
charge tests, using one of the ampere-hour meters on 
the main charging board which is not shown here. 

With this flexible arrangement. of equipment it is a 
comparatively easy task to check the pick-up value of 
an automatic switch and the functioning of the shunt 
and series coils, with their dash pots and connections to 
the carbon pile field resistance. If the dash pots act too 
sluggishly or stick under changes in generator speed the 
trouble will be noticed. The arrangement is ‘such that 
any conditions of car speed and lamp load can be simu- 
lated with this test rack. ‘This allows the shop foreman 
to satisfy himself that any regulator which has been re- 
paired will operate satisfactorily when installed on a car. 


A Simply Constructed Paint Sprayer 


By CHarites A. GRAF, ELECTRICIAN, 
P, R. R., BALtTimore, Mp. 


The paint sprayer shown in the illustration has been 
successfully used in railroad yards and will undoubtedly 
be of interest to readers of the Rat’way Electrical Engi- 
neer who may have occasion to use a similar device. 

It is made of a % or 1 gallon oil can with a &% in. 
pipe extending all the way to the bottom of the can. 
This pipe is soldered fast to the top of the can. As may 
be seen from the sketch, another piece of pipe, one end 
of which is tapered, is also soldered to the can by means 
of a suitable metal strap. The tapered end of this pipe 
is placed so that when an air hose is attached to the large 
end, a draft of air will be blown across the top of the 
V4 in. pipe. 

A small vent hole is then made in the top of the can 
and a handle is attached to the back for convenience in 
handling. The can is then ready to-be filled with paint. 
As practically all railroad yards have compressed air it is 
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convenient to attach a hose to the large end of the hori- 
zontal pipe by means of a clamp. 

There are many sets of alkaline batteries on which the 
paint is coming off and some of these cannot be cut out 
for repairs. By blowing these with steam and drying 
with air, .it is possible to paint them all around with this 


Easily Acquired Materials Will Construct This Useful Paint 
Sprayer 


sprayer—something which would be impossible to do 
with a brush without taking them apart. 

It has been found that this device works out very well 
as it is possible to paint the cans all around while in the 
crates with a result which is the same as dipping, but 
with much less work and no waste of paint. 


“Go West—Young Man” 


In “Forty-nine” an uncle of mine 
Trekked west across the plains. 

When oxen trod the virgin sod 
And pulled their wagon trains. 


The alkali dried throat and eye; 
They talked with signs and grunts; 
While their cuisines were pork and beans 
For months and months and months. 


In each ravine hid Redskin mean, 
Who'd learned by other jobs, 

Of how to stalk with tomahawk, 
And scalp Caucasian knobs. 


With faces grim they sang a hymn, 
When a comrade bit the dust; 

For skulls and heels and busted wheels 
Were left to rot and rust. 


At last they lit and shook the grit 
From the brims of faded hats ; 

Their boots were thin and the socks within 
Resembled knitted spats. 


No welcome hand or .jazzy band, 
Appeared upon the green; 

No movie stunt was out in front 
To “Shoot” them for the screen. 


By sweat and toil they made the soil 
Its fruitfulness unfold, 
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While streams and sand were dammed and 
panned, 
In eager search for gold. 


They built a West, which men love best, 
Out near the Golden Gate, 

Where “Sons’’ reside and point with pride, 
For none can imitate. 


I’ve often felt that if I dwelt 
Within this sunny land, 

That I could steal the things they feel, 
And fully understand. 


Today we ride without a guide 
Along a graded trail, 

Where oxen tracks are made by jacks, 
When surfacing the rail. 


The smoky spires from “signal” fires 
Are banished from the plains, 
For new aspects today protect 
The swiftly moving trains. 


The Redskins mean, who used to lean 
Upon a shaggy spear, 

Are harmless*now, somewhere, somehow, 
Beyond this mundane sphere. 


So while we sleep, no dangers creep— 
From these we find surcease ; 

We park our shoes and sweetly snooze, 
In earthful blissful peace. 


The grub we eat would now entreat 
The most dyspeptic soul ; 
There’s not a bean in our cuisine 


That’s wrinkled, dried or old. 


This trip’s been planned, all worry canned, 
And the “Covered Wagon” greased ; 
So pack your grip, load up your hip, 
Let your “yearning” be appeased. 


It’s worth your while to ride these miles, 
And meet with engineers, 

But don’t neglect to pay respect 
To the Western Pioneers. 
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Bus and Train Lighting Batteries 


In order to meet the demand for a storage battery 
which is particularly adapted to the requirements of bus 
and rail motor car service, the Willard Storage Battery 
Company, Cleveland, Ohio, has developed three types of 
bus batteries and a special light-weight train lighting 
battery especially adapted to rail car service. 

The train lighting battery shown in the illustration 
is constructed with hard rubber jars and covers, semi- 
flexible top connectors with perforated rubber separa- 
tors, and wing nut terminals, the connections being on 
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Willard Light-Weight Rail Motor Car Lighting Battery 
the front of the case. The battery is built with a 
234-in. sediment space and a space of 2 in. allowed for 
the electrolyte over the tops of the plates. The out- 
standing feature of this particular type of battery is its 
light weight, which is said to be from 30 to 40 per cent 
of the weight of commonly used lead train lighting bat- 
teries. This battery uses a pasted type of plates with 
hard rubber perforated retaining sheets. It is possible 
to assemble the battery in two, three or four-cell trays 
in order to suit the space in different battery compart- 
ments. 

The latest type of bus battery developed by this com- 
pany is known as the Type PRT. This is constructed 
with extra heavy plates, eight ribbed threaded rubber 
insulators and unusually high sediment space. 
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Magneto Drive for Locomotive Tachometer 


A new form of magneto drive has been developed re- 
cently by the Electric Tachometer Company, Philadel- 
phia, Pa., in. conjunction with the Westinghouse Electric 
& Manufacturing Company for the application of electric 
speed indicators to locomotives, independent of train con- 
trol or other apparatus. This new drive permits.the in- 
stallation of an electric tachometer outfit in.-a few minutes’ 


Simplicity and Ease of Installation are Claimed for This Magneto 
Drive 


time, and eliminates the use of special gears, pulleys or 
belts. ’ 

As the function of a tachometer in railway service 1s 
to indicate train speed to the engineman, the indicator 
must be accurate and easily read at a glance. The 
tachometer must be so constructed and protected that it 
is not affected by severe vibrations, changes in tempera- 
ture, dirt, water, ice or steam. From the maintenance 
point of view, a tachometer must be interchangeable, 
and easy to install on new or old equipment. It must 
be of rugged construction to stand the knocks of service, 
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and must require a minimum amount of repair. Adjust- 
ments should be accessible for easy manipulation, but the 
tachometer must hold its calibration permanently, after 
adjustments have been made. 

The electric tachometer, in its simplest form, consists 
of a magneto-generator driven from one of the locomo- 
tive wheels and an indicator located in the cab. The 
magneto and indicator are connected electrically, and are 
calibrated together to insure the highest degree of ac- 
curacy. Every speed of the magneto corresponds to a 
definite number of miles per hour on the dial in the cab. 
The magneto is a direct current generator of the perma- 
nent magnet type. The frame, of heavy construction, is 
water and steam proof. The armature runs in ball bear- 
ings which are accessible for oiling and inspection. Per- 
fect contact at the commutator is claimed by the use of 
14 karat gold for commutator bars. 

The indicating instrument has an open scale which 
is easy to read and non-shattering glass is used over the 
dial. The cast bronze case is dirt and steam proof. The 
indicator element is a direct current voltmeter of the 
D’Arsonval type, constructed to withstand vibration. It 
is possible to connect two or more indicators to the same 
magneto. This is especially desirable in the case of elec- 
tric locomotives which may be operated from either end. 


When the diameter of the locomotive wheel changes, 
due to wear or replacement, it sometimes becomes neces- 
sary to make corresponding changes in the calibration 
of tachometers. The electric tachometer circuit contains 
a small rheostat located in the base of the indicator, access 
to which is obtained by removing a small cap screw. Ad- 
justments can be made directly at the indicator in full 
view of the dial. 


The outstanding feature of the new design is the 
method of driving the magneto from the locomotive 
wheel. Formerly it has been necessary to use special 
gears or a belt for this purpose. The new drive, it is 
said, eliminates the use of special attachments and also 
eliminates the possibility of lost motion in a slipping belt. 
This equipment can be attached to any locomotive easily 
by the use of ordinary hand tools. 


The magneto is mounted (with shaft vertical) on the 
framework above or adjacent to one of the leading wheels 
of the locomotive. A small gear box is attached to the 
~ end of the locomotive axle, outside of the wheel. Only 
three small tapped holes in the axle are necessary for 
mounting. A short length of flexible shaft connects 
the gear box to the magneto. The gear box contains a 
pair of bevel gears, one being rigidly attached to the loco- 
motive axle, and the other in a housing which is free to 
revolve around the first bevel gear as a center. The 
flexible shaft is attached to the second bevel gear and 
prevents actual rotation of the housing, although a small 
amount of motion is permissible. In action, the housing 
remains stationary and the gears revolve, transmitting 
motion through an angle of 90 deg. to the flexible shaft 
and magneto. 

This construction it is said reduces the transmission 
problem to its simplest form and takes care of all move- 
ments of the locomotive wheels with respect to the loco- 
motive frame. It allows the magneto to be mounted 
rigidly, as its heavy construction requires, and at the same 
time provides a positive drive which is independent of 
various wheel positions. 


New Line of Sol Lux Junior Hangers 


The Westinghouse Electric & Manufacturing Com- 
pany, Pittsburgh, Pa.,*has recently developed a new 
line of Sol-Lux hangers, namely, the Sol-Lux Junior 
hanger for use with Sol-Lux globes. These hangers 


Sol-Lux Junior Hanger—Canopy and Upper Part of Chain 
é Not Shown 


consist of three types, the medium suspension hanger, 
the Mogul suspension hanger, and the medium ceiling 
hanger. They have all the advantages of the Sol-Lux 
hanger, and are regularly furnished in dull bronze finish. 


Melting Pot 


An addition to the Trent line of rapid heating melting 
pots is now being manufactured by Harold E. Trent, 
Philadelphia, Pa. This pot is suitable for melting bab- 
bitt, solder, lead and tin, and has a capacity of 10 lb. It 
is adapted for 110 and 220 volts a.c. and can be connected 
to a lamp socket. It will be noticed that there is a new 


Full, Medium and Low Heating Rates Are Obtained by Connecting 
the Attachment Plug to Different Contact Points 


design of protected plug contacts at the base of the pot 
whereby a standard plug can be used to obtain the 3 heat: 
combination. 

All pots are fitted with spouts and two handles to 
facilitate pouring metal if so desired. The crucible is. 
insulated, affording high efficiency. 
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The Bridgeport Brass Company has removed its 
~New York City office from the Pershing Square build- 
ing to the Farmers’ Loan & Trust Company building, 
475° Fifth avenue. 


American Brown Boveri Electric Corporation 
announces the opening of a district sales office in 'Phila- 
delphia at 922 Witherspoon building. Louis T. Peck 
will be in charge. 


B 


The Kuhlman Electric Company, Bay City, Mich:, 
has. appointed the Continental Sales & Engineering 
Company as its district representative at 839 Oliver 
building, Pittsburgh, Pa. 


On Saturday, July 24, the New-York office of the 
Bridgeport Brass Company moved from the Pershing 
Square building to the Farmers’ Loan & Trust Com- 
pany building, Suite 407, 475 Fifth avenue, at Forty- 
first street. 


The Graybar Electric Company, New York, has 
opened a new branch office and warehouse at Commerce 
and Buncombe streets, Asheville, N. C. H. H. Hix, 
formerly of the Atlanta, Ga., branch of the company, is 
in charge of the new branch. 


The Interstate Commerce. Commission has modi- 
fied its automatic train control order as it applies to 
the Chicago, Indianapolis & Louisville to provide 
for the installation to be made on that portion of 
the line between Monon, Ind., and Indianapolis. 


Wage increases of approximately one and one-half 
cents an hour have been granted by the Chicago & Alton 
to certain of its shopmen, agents and telegraph operators 
to bring their rates up to a level with those of employees 
of similar classifications on other roads in the middle 
west. 


The Pennsylvania will discontinue on September 
15, ferry service between Cooper’s Point, Camden, N. J., 
and the foot of Vine street, Philadelphia, Pa. This 
service has been operated by a subsidiary corporation, 
the Cooper’s Point & Philadelphia Ferry Company. 
Abandonment of the service has been forced by reason 
of the fact that during only two out of the last ten years 
have the revenues been sufficient to meet expenses. 
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Since the opening of the new Delaware river bridge on 


| 
July 1, which is constructed practically over the route of 


the Cooper’s Point & Philadelphia Ferry Company’s 
line, the traffic has diminished to such an extent that the 
company cannot earn operating expenses. 


The Interstate Commerce Commission has sus- 
pended the effective date of its first train control order 


~ as to Kansas City Southern until further order and that 


of second order as to Chicago & Alton, which was also 
granted an extension to January 1 under the first order. 


A “college of cookery” is to be established by the 
Pennsylvania at- Columbus, Ohio, for the purpose of 
training stewards, cooks and waiters for the road’s din- 
ing cars. It is proposed also to establish similar schools 
at New York and Chicago. Not only will new men be 
trained, but employees now in service will occasionally 
be given short courses, to refresh their training and thus 
maintain uniformly high standards. 


Baltimore & Ohio to Operate Buses in New York 
and Newark 


The Baltimore & Ohio, which had previously been 
reported as considering the operation of buses in New 
York City to connect with the Jersey City terminal of 
the Central of New Jersey, which will be its Metropoli- 
tan terminal from September 1 when its contract for the 
use of Pennsylvania station, New York, expires, has 
now definitely announced its plans. Buses will be op- 
erated from a location on Forty-second street near Grand 
Central terminal and from other points in New York to 
the Jersey City terminal and likewise bus service will be 
provided between Newark, N. J., and the Jersey Central 
station at Elizabeth. The Baltimore & Ohio, in using 
the Pennsylvania’s terminal facilities, has been serving 
Newark and the provision of bus service to Elizabeth 
will enable it to continue doing so. 

The initial bus terminal of the service will be located 
in the Pershing Square building, Forty-second street and 
Park avenue, New York. There will be another at the 
Waldorf-Astoria hotel, Fifth avenue and Thirty-third 
street. In addition, the buses will stop at other con- 
venient points in the city for the purpose of taking on or 
discharging passengers. The buses will use two routes 
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to New York from the Pershing Square terminal—one 
directly downtown via the Liberty street ferry and an- 
other via Thirty-third and Twenty-third streets to ee 
Twenty-third street ferry. 

There will be three Newark terminals for the Mes 
Elizabeth buses, viz., the Jersey Central station, the Pub- 
lic Service Railway station and the Robert Treat hotel. 
No extra charge will be made for the bus service. The 
equipment to be used will be of parlor car type with 
individual seats for 23 passengers, with a compartment 
for luggage in the rear. Each bus will be manned by a 
uniformed attendant in addition to the chauffeur. The 
New York buses will be operated for the railroad by the 
Fifth Avenue Coach Company and in Newark by the 
Public Service Transportation Company. 


Continuous Train Control Demonstration on the 
Michigan Central 


On July 13, a demonstration of the continuous type 
of automatic train control (Clark patents) as manufac- 
tured by the Continuous Train Control Corporation, New 
York, was made on the Michigan Central near Rives 
Junction, Mich. This test, on a 4,000-ft. track section, 
with one locomotive, is said to have demonstrated the 
practicability of the principle of the system, which in- 
cludes a so-called radio feature. An oscillator delivers 
a high frequency energy to the rails when the signal is 
at clear and a different frequency when the signal is at 
caution ; while no energy is delivered when the signal is 
at stop. The current is picked up by receiver coils on 
the engine, in a manner somewhat similar to other con- 
tinuous systems. 


Traffic Through Panama Canal 


The tonnage passed through the Panama Canal in the 
fiscal year 1926 amounted to 24,774,591 tons, according 
to the Canal Record, as compared with 22,855,151 in 
the preceding year and 26,148,878 in 1924, the record 
year. Excluding tanker tonnage, however, the net ton- 
nage showed an increase of 12 per cent over 1925 and 
of 16 per cent over 1924. Tanker tonnage amounted to 
approximately 25 per cent of total net tonnage in 1926 
as compared with 39 per cent in 1924 and the gain in 
commercial traffic excluding the oil was approximately 
2,500,000 tons as compared with 1924. In 1926 5,197 
ships passed through the canal, as compared with 4,673 
in 1924. During the first six months of this year the 
cargo tonnage was greater than in any previous six 
months of the canal’s history either as to total tonnage 
or traffic exclusive of oil tankers. 


Chicago Electrification Plans 


The special committee of the Chicago City Council, 
investigating the possibility of electrification of railway 
terminals at a hearing on August 10, listened to George 
A. Harwood, vice-president of the New York Cental 
Mr. Harwood cited figures showing the increase of ca- 
pacity of railways by eceincition “ae also the increase 
in property values as evidenced at the Grand Central 
Terminal, New York City. As yet, however, the rents 
derived by the New York Central from the development 
of its air rights in New York have not been sufficient to 
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pay the interest on the whole investment. Mr. Harwood 
would not expect the development of a high class apart- 
ment district in Chicago, as there has been no tendency 
on the part of the people to develop the territory south 
of Van Buren street. Any electrification plan in Chi- 
cago should provide for the interchange of power among 
the railways, and there should be no duplication of elec- 
tric installation. Such an elaborate and comprehensive 
enterprise necessarily makes slow progress; the work 
in New York City was started in 1903 and will not be 
entirely completed-even in 1928. 


Southern Railway in England 
to Extend Electrification 


Following the completion of the Southern’s recent 
suburban electrification program, which, in the main, 
comprised the old Southeastern & Chatham lines from 
Victoria, Charing Cross and Cannon street stations, the 
railroad has announced a further large extension of 
electrification in the South London area, work to be 
started at once. The lines to be electrified include the 
whole of the old London, Brighton & South Coast sub- 
urban area, and a small portion of the Southeastern. 
Plans call for the equipping of 127 single track miles 
of existing ‘“‘overhead” system with d. c. third rail, as 
used on the other electrified lines of the Southern, to- 
gether with the laying of 105 single track miles at 
present operated by steam; a total ne 232 track miles 
exclusive of sidings. The work will cost £3,750,000. 


Serious Delays in New York City by Flood 


An unprecedented rain storm in New York city on 
Thursday afternoon, August 12, when 3% in. of rain 
fell within 1 hr. 10 min., flooded the tracks of the sub- 
ways in several places and flooded the four tunnels of 
the Pennsylvania beneath the East River to such an ex- 
tent that traffic was not fwly resumed for about 24 
hours, 

The passenger trains of the Pennsylvania between 
New York and western points are made up at Sunny- 
side yard, Long Island, and difficulties in moving these 
trains from the yard to the station imposed delays 
throughout the evening from about 5 p. m. until past 
midnight. One through train was delayed four hours 
in starting. Trains from the west were sent to the old 
terminus of the Pennsylvania at Jersey City and the 
congestion at that terminus also caused much delay. 

Trains of the Long Island were disarranged by the 
flood more than those of the Pennsylvania because of 
having fewer motors which could defy the water, and 
only one train of the Long Island was run out of the 
Pennsylvania station, Manhattan, on Friday, until late 
in the afternoon. Suburban trains, with their thousands 
of passengers for Manhattan in the morning and equally 
large numbers from Manhattan in the afternoon, made 
their termini at points in Brooklyn where passengers 
could be transferred to or from the lines of the Brook- 
lyn-Manhattan Transit Company and the Interborough 
Rapid Transit Company. The B. M. T. suffered the 
least delay because of the flood. The B. M. T. and the 
I. R. T., though already crowded with their normal 
traffic, carried most of the Long Island passengers 
throughout Friday. 

It was estimated that the water in the four Pennsyl- 
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vania tunnels under the East River amounted to 1,500,- 
000 gallons, and pumps were borrowed from the Inter- 
borough and the B. M. T. to aid in clearing the tracks. 
Tunnel No. 4 was cleared at 6 a. m. on Friday and tun- 
nel No. 3 at 10:35 a. m., the pumps taking water out at 
the rate of 38,000 gallons a minute. Tunnel No. 2 was 
cleared at 3 p. m. and tunnel No. 1 an hour later. 

Traffic was impeded on the Long Island also by wash- 
outs at Elmhurst and at two or three other places. 


Trade Publications 


Pyle National Locomotive Train Lighting System is the 
title of a 12-page illustrated bulletin recently issued by the 
Pyle National Company, Chicago, describing the system 
used by the company for the electric lighting of steam 
railway cars from a single turbo-generator power plant 
placed on the locomotive. 


Crouse Hinds Company, Syracuse, N. Y., has recently 
issued bulletins No. 2085 and 2086. The former describes 
a Condulet for grounding service wires for conduit sys- 
tems known as type GC Condulet, while the latter bulletin 
describes “Arktite’ plugs and receptacles, interlocking 
switches and plugs for safety hand lamps. 


Electric Controller & Manufacturing Company, Cleve- 
land, Ohio, has just issued its first leaflet on the use and 
methods of installing EC & M separator magnets. The 
leaflet shows a number of photographs of this magnet in 
service, illustrating how they are used in removing unde- 
sirable pieces of iron from other substances. 


“Power Factor and Means for Its Improvement” is a 
33-page illustrated publication recently issued by the Gen- 
eral Electric Co., Schenectady, N. Y. This booklet pre- 
sents in a simple and systematic manner information on 
means for power factor improvement in industrial plants. 
It is a practical treatise on power factor with the mathe- 
matics reduced to simple arithmetic. 


- Automatic Voltage Regulators is the title of the Gen- 
eral Electric Company illustrated bulletin No. GEA-123. 
The bulletin contains 60 pages which are divided in two 
sections. The first section treats of automatic voltage 
regulators and the second of induction voltage regulators. 
The text of the combined sections indicates a regulator 
for practically every voltage requirement. 


The Westinghouse Electric and Manufacturing Com- 
pany has just issued a 112-page publication describing 
switching equipment for alternating current power sta- 
tions. This publication, 1541-C, deals with the funda- 
mentals of laying out a switchboard, and describes the 
vatious types of switching equipment. It is profusely 
illustrated with diagrams and photographs. 


Six little folders were recently issued by the Okonite 
Company, Passaic, N. J. The folders are attractively 
printed in colors. Three of them are devoted to the 
description of three grades of friction tape manufactured 
by the company, one to Okonite tape, one to Okonite 
cement and the final one to Okocord portable cords which 
are made up in two, three and four conductors and are 
designed for rough use. 


National Lamp Works, Nela Park, Cleveland, Ohio, has 
recently issued three small illustrated booklets of 16 pages 
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each. The respective titles are “New and Better Lamps,” 
“Printing Plant Lighting,” and “Safe Lighting for Dusty 
Industries.” The first is devoted to the details of the 
inside frosted lamp which has recently been introduced 
on the market. The second and third booklet deals with 
the types of lamps and reflectors best suited for the in- 
dustry mentioned. 


The Safety Car Heating & Lighting Company has re- 
cently issued two illustrated booklets. The larger of these 
contains 102 pages and bears the title of “Operation and 
Care of Under-Frame Car Lighting Equipment.” It is 
primarily a reference book for the man who operates 
underframe equipment and it gives briefly and concisely 
the essential points regarding the installation and opera- 
tion of generators and regulators which form a complete 
equipment. The second booklet contains 16 pages and 
carries the title of “Carbon Pile Regulators.” It is illus-. 
trated with photographs of various types of regulators 
and circuit diagrams. 


An illustrated circular, describing in detail the opera- 
tions of starting, stopping and protecting generating and 
converting apparatus in railway sub-stations through full 
automatic control equipment has just been issued and is 
being distributed by the Westinghouse Electric and Man- 
ufacturing Company. The booklet describes in detail the 
various operations of the individual units of the control 
system entering into the conversion of a sub-station to 
complete automatic control. A discussion is taken up of 
the protective devices designed to render effective pro- 
tection from trouble originating either inside or outside 
the sub-station, a factor of vital importance in full auto- 
matic control. ; 


The Pyle-National Company, Chicago, Ill. has just 
completed the third edition of its No. 101 general cata- 
logue of railway electrical equipment. 

This latest edition describes a number of recent de- 
velopments in locomotive headlight case construction, as 
well as giving data on the company’s established line 
of turbo-generators and yard floodlights. A represen- 
tative selection of the Oliver wiring appliances for loco- 
motive, car and shop wiring is included, although the 
full line of Oliver material is presented in a separate 
catalogue. 

New and complete information on locomotive head- 
light mountings and recommended wiring for locom- 
tive lighting, etc., is presented, together with tables, dia- 
grams, and material lists. 


Around the World with Westinghouse is the title of a 
20-page publication recently released by the Westing- 
house Electric & Manufacturing Company, East Pitts- 
burgh, Pa., containing reproductions of a series of 
advertisements which appeared in the technical press, 
describing Westinghouse railroad electrification achieve- 
ments in the various countries of the world. Each ad- 
vertisement was devoted exclusively to one country, 
emphasizing the primary object for electrifying. Ilus- 
trations of the type of electric motive power used to- 
gether with characteristic views of the subject country 
typify each advertisement. A tabulation of Westing- 
house equipped electric motive power units in service 
throughout the world, giving such data as voltage of 
system, weight, ratings, year in service, and similar 
table of multiple unit cars are included in the publication. 
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The seventeenth annual convention of the Association 
of Railway Electrical Engineers will begin on October 
26, at the Hotel Sherman in Chi- 


Seventeenth cago. There is much to indicate that 
Annual this year’s convention will go down 
Convention in history as one of the most suc- 


cessful conventions which the asso- 
ciation has ever held. Certainly, there is no lack of 
important subjects to come up for discussion for there 
has never been a period in the history of railroad opera- 
tion when the electrical engineers have been called upon 
to shoulder so many varied applications of electrical 
energy to the needs of steam roads. Each year seems 
to bring greater demands upon those who are responsible 
for electric equipment and there certainly is no better 
clearing house for ideas and practices than at the con- 
vention of the Association of Railway Electrical En- 
gineers. 

The reports of the various committees that will be 
presented at the convention are published in this issue 
of the Railway Electrical Engineer. They are both nu- 
merous and extensive and one in particular, namely, the 
report of the committee on safe installation and main- 
tenance of electrical equipment, is of unusual length. 
The information presented in this particular report will 
be of inestimable value to many of the members, but 
one cannot read it without wondering just how far it 
will be possible to extend a report of this nature. The 
report itself touches upon vital problems in the applica- 
tion of electrical energy to railway requirements, but the 
title is so comprehensive that it does not seem practicable 
to cover the subject in its entirety. The ramifications of 
electrical equipment are so extensive and so varied that 
whole libraries can be and have been written upon the 
subject. If this committee is continued, as it probably 
will be, it will be interesting to observe just where the 
line is drawn between what to include and what to leave 
out. 

A second report of considerable length is that of the 
‘committee on illumination. This year the subject of 
yard lighting has been touched upon but the committee 
finds that it is difficult to fix standard recommendations 
for this work because various installations differ so 
widely. There is, however, much in the report that is 
well worthy of consideration. 

These two reports are the longest to be offered and as 
both of them relate to subjects on which the interest is 
keen, lively discussions should follow their presentation. 

There are nine other reports to be presented, seven 
of which are published in this issue of the Railway 
Electrical Engineer. Most of these are comparatively 
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brief but they all touch upon live issues, covering such 
subjects as application of radio to train service, train 
lighting, welding and heating, self-propelled vehicles, 
locomotive lighting and train control. Much interest 
will be taken in all of these subjects, but perhaps more 
particularly in the reports dealing with locomotive train 
lighting and train control. 

The railway electrical engineer today is a busy man 
and the scope of his work is increasing with each suc- 
ceeding year. Few, if any, electrical men can afford to 
remain away from the convention, for in no other way 
can they obtain the same advantage of interchange of 
thought or gain so desirable a benefit in so short a time. 

The exhibits of the Railway Electrical Supply Manu- 
facturers’ Association this year will occupy larger space 
than last year and a number of products will be shown 
for the first time. Improvements in the field of electri- 
cal appliances are being made so rapidly that unless one 
keeps in constant touch with the situation, he is more 
than likely to harbor too many ideas that are obsolete. 
It will pay you to attend the convention if you can pos- 
sibly make arrangements to do so. 


Have you sent in descriptions of TWO kinks for the 
competition which was announced in the September is- 
sue of the Railway Electrical En- 


It Is a gineer? A number of those who 
Two-Kink have already entered contributions, 
Competition have sent only one; as the prizes 


are to be given for the best collec- 
tions of two kinks, we wish to call this to the attention 
of both those who have sent only one kink and also to 
those who have not yet entered the competition. 

If you read the notice in the September issue, you 
know that we are offering three cash prizes for the best 
electrical kinks, methods or devices which are time, 
trouble or labor savers. The prizes will be awarded as 
follows: For the best two practical kinks, methods or 
devices, $50; for the second best set of two, $35; for 
the third best set of two, $20. Regular space rates will 
be paid for all contributions which are suitable for pub- 
lication, but which do not win prizes. 

You do not have to be an experienced writer to take 
part in this competition. The thing that will count will 
be the extent to which the method or device is valuable 
in saving labor or time. The idea is the thing, not the 
manner in which it is presented. ; 

A simple method of writing such articles is outlined 
on the following page. Descriptions are usually best 
when they do not exceed 500 words for each kink. Pho- 
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tographs, drawings or free-hand sketches make the de- 
scription easier to understand. 

Articles will be received by the Editor, Railway Elec- 
trical Engineer, 30 Church Street, New York, N. Y., up 
to, but not later than, November 20, 1926, and the an- 
nouncements of prize winners will be made as soon 
thereafter as possible. 

The contributions already received show that there 
are men with brains and originality in the electrical de- 
partments. That is a fact which ought to be adver- 
tised. Don’t you think you should do your part in call- 
ing attention to your department? Send in your contri- 
bution so that we can send you a contributor’s check or 
perhaps a prize. 


On the preceding page appears a second announcement 
of the prize competition now open for contributions to 
the Interchange Department of the 
How to Write for Railway Electrical Engineer. It is 
the Interchange a simple matter to take part in this 
Department contest and when you do so, you 
perform a service both to yourself 
and to other electrical men. Others can undoubtedly 
use your ideas to advantage and when you publish a 
description of a kink you get the best kind of practice 
in the art of bringing your own ideas and your own per- 
sonality to the attention of those who can be of most 
assistance to you. In case you feel hesitant about how 
to describe a kink the following form is suggested: 

Select the device or method that you want to describe 
and first, give it a name; second, tell what it is used for, 
or mention reasons why it is useful; third, describe in 
detail how it is made or what it consists of ; fourth, tell 
how it is used. 

You do not need to use a typewriter. Descriptions in 
handwriting are entirely acceptable. Photographs, blue 
prints, tracings or free-hand sketches can be used as 
illustrations. 


With 8,941 miles of track and 3,910 locomotives equipped 
with train control apparatus built by at least seven differ- 
ent manufacturers, and including 
not less than 10 different systems, 
the need for specific information 
concerning the maintenance of this 
equipment is most urgent. Printed 
instructions in pamphlet form prepared by various 
manufacturers of train control equipment undoubtedly 
are a help, but they cannot meet all the requirements of 
the railroads. There is at the moment a dearth of in- 
formation concerning the maintenance of train control 
equipment. Some roads have been able to work out a 
schedule that seems to suit their needs fairly well, but 
by far the majority appear to be floundering about with 
their newly acquired equipment without having much 
of an idea as to how they should organize their forces 
and facilities to take care of this recent acquisition; par- 
ticularly that part of the equipment to which the me- 
chanical department has fallen heir. 

The subject is one that is demanding attention and it 
is time that more concerted action be taken with regard 
to the maintenance of this sensitive and complicated ap- 
paratus. 

First of all must be established an organization that 


Train Control 
Organization 
Needed 
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will be responsible for this equipment. The formation 
of this organization is naturally somewhat involved, since 
those who comprise it must not only have a knowledge 
of the equipment that is on the locomotive, but also of 
that which is located along the right-of-way. 

Those working upon train control equipment will 
necessarily have to be high grade men, capable of un- 
derstanding and appreciating all of the various pheno- 
mena which occur in not only normal but abnormal 
operation of equipment. 


Recent surveys of American business and industry 


made by the National Industrial Conference Board, by 
the Foreign Trade Council and by 


Knowledge Secretary Hoover of the Depart- 
and ment of Commerce have revealed 
Power the impressive fact that in the ten 


years following the outbreak of the 
war, from 1914 to 1924, while the number of wage 
earners in American industry increased approximately 
27 per cent, their output in terms of quantity, increased 
by at least 60 per cent. Production per wage earner 
advanced by some 25 per cent. 

This increase hasbeen effected primarily by the 
greater and more intelligent use of electric power and 
it is of just as much effect in the railroad industry as 
it is in manufacturing. According to the old proverb 
“Knowledge is Power,” the American Library Associa- 
tion recently issued a bulletin showing how the average 
worker can improve his position by taking advantage of 
the resources at his command. The bulletin lists night 
schools, vocational schools and correspondence schools 
as important assets to the worker and points out that 
in the public libraries can be found books on economics, 
elementary ‘engineering, science, and the application of 
science to commerce and industry. Periodicals such as 
the Railway Electrical Engineer fulfill a part of the 
workers’ needs. They serve not so much to supply fun- 
damental knowledge as to supply the worker with in- 
formation concerning the day-to-day progress that is 
being made in his particular field. You can’t afford to 
be without a knowledge of both. That sounds like 
preaching, and preaching is often distasteful, but a little 
gospel now and then is good for every one of us if we 
will only take it to ourselves personally and not look 
upon it as something that is good enough but meant for 
the other fellow. : 


New Books 


Elements of Alternating Currents and Alternating Current Apparatus. 

J. L. Beaver. 370 pp., 1926, N. Y., Longmans, Green & Co. 
“Written for beginners in alternating currents, either 
electrical or non-electrical students.” The first eight 
chapters discuss vectors, alternating-current conceptions, 
average and effective values, rate of change, series cir- 
cuits, parallel circuits, complex quantities, and single- 
phase and polyphase relations. The remaining five chap- 
ters are devoted to studies of the more usual types of 
alternating-current apparatus. Alternating-current in- 
struments and measurements, and the calculation of 
medium-sized transmission lines are briefly treated in 
two appendices. Lists of questions and of problems are 
appended to each chapter. 
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Association of Railway Electrical Engineers 
Seventeenth Annual Convention 


October 26th to 29th, Chicago 


Convention Program 


Meetings in the Grand Ball Room, Mezzanine Floor, Hotel Sherman, 
Exhibits Will Be Located in Exhibit Hall, Mezzanine Floor 


-TUESDAY, OCTOBER 26TH 
Session 10:00 A. M. to 12:00 Noon 


Address cf President. 

Report of Secretary-Treasurer. 

Report of Auditing Committee. 

Unfinished Business. 

New Business. 

Election of Officers. 

Sponsor Committee on Wires and Cables 
Engineering Standards Committee”). 

Committee on Application of Radio to Railway service. (pg. 339). 


WEDNESDAY, OCTOBER 27TH 
Session 9:30 A. M. to 12:00 Noon 
Committee on Train Lighting. (pg. 340). 
Committee on Standardization of sizes of threads and bolts 
and screws. 
Committee on Power Plants (Progress Report). 
‘Committee on Electric Welding and Heating. (pg. 344). 
THURSDAY, OCTOBER 28TH 
Session 9:30 A. M. to 12:00 Noon 
Committee on Safe Installation and Maintenance of Equipment. 


(pg. 310). 
Committee on Illumination. (pg. 331). 


“American 


(of 


REGISTRATION 


Please register and secure badges and tickets at the Secretary's 
desk. Located near entrance of Exhibit Hall on the Mezzanine 
Floor. 

Theater, Dinner and Card Party Tickets should be reserved 
at time of registering. 


Entertainment 


Exhibits are located in the Exhibit Hall on the Mezzanine 
Floor and wili be open from Monday evening until Friday 
afternoon. 

Tuesday evening, October 26th—Hallowe’en Party. Louis 

XVI Room, first floor, 8:30 P. M. Refreshments will be served. 
Admission by badges. 
October 27th, 2:00 P. M.—Theatre 
Party for Ladies only: “My Country” at La Salle Theatre. 
Secure tickets at Secretary’s desk from Tuesday noon up to 
Wednesday Tickets should be 
registering. 

Wednesday evening, October 27th.—Frolic Grand Ball Room, 
Mezzanine Floor, 8:30 P. M. Admission by badges. 


Wednesday afternoon, 


noon. reserved at time of 


i -P hicl P R ie : é 

SM Be ee ey CF roetess: Reparh a ee Thursday evening, October 28th.—“Seventeenth” Annual Dinner 

FRIDAY. OCTOBER 29TH Dance and Entertainment, Grand Ball Room, Mezzanine Floor, 

Session 9:30 A. M. to 12:00 Noon RU. et . a ‘ 
Seirniiee on Train Control... ( 345) Friday afternoon, October 29th—Ladies’ Card Party, 500 and 
Committee on Locomotive Pleceic Lighting (pg. 348). Bridge. Crystal Room, first floor, 2:30 P. M. Admission by 
Committee on Loose-Leaf Manual. (pg. 344). ticket. 
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Report of Committee on Safe Installation 
and Maintenance of Electrical Equipment 


Committee :— 

George T. Johnson, Chairman, assistant electrical engineer, New 
York, New Haven & Hartford; George Dodds, electrical engi- 
neer, Delaware & Hudson Shops; E. R. Hall, road foreman of 
electricians, Chesapeake & Ohio; Alex. Weir, electrical inspector, 
New York Central. 


To THE MEMBERS: 

This report is intended to lay particular stress on the safety 
features involved in the installation and maintenance of electrical 
equipment and apparatus. The rules and practices recommended 
herein are not intended for the guidance of electrical workers 
alone, but they apply equally as well to machinists, millwrights, 
oilers and others who work around machinery operated by motors 
or other electrical apparatus. 


INSTALLATION 
General, 

First.—All new work should be installed in the safest way pos- 
sible. 

Second.—Existing installations should in all cases be brought up 
to safety standards as soon as possible. 

Third—Ail work must be in accordance with the rules and 
regulations of the “National Electric Code,” prepared by the Na- 
tional Board of Fire Underwriters, as issued, revised and in effect 
from time to time hereafter and such local ordinances as may be 
in effect where the installation is being made. 

Fourth.—All conductors, however well insulated, should be 
treated as bare, to the end that under no conditions, existing or 
likely to exist, can a ground or short circuit occur, and so that all 
leakage from conductor to conductor, or between conductor and 
ground, may be reduced to a minimum. 

Fifth—lIn all cases where a ground connection is required, it is 
recommended that these connections be made to a cold water pipe, 
which is known to form a permanent and positive ground. If a 
cold water pipe is not available, it is recommended that a ground 
connection be made by driving not less than a %-in. iron rod or 
larger in the ground a sufficient depth to insure a permanent 
ground and that such grounds be inspected at frequent intervals, 
and if found defective, renewed. In all cases, approved ground 
clamps are recommended. 

Sixth.—It is recommended that all new inside installations shall 
be made in approved conduit or approved armored cable, and when 
extensive repairs are made to old installations of open wiring, con- 
duit shall be substituted. 

Seventh.—It is recommended that all high voltage wiring 
(601-5,000) shall be in approved lead cable or armored cable, run 
in conduit where used for interior work. 

Eighth.—The term commonly referred to as “CONDUIT” in 
this report, is intended to include all kinds of approved conduit. 

Ninth.—Where any installation is not covered by the above, use 
good judgment to make it safe. 

Tenth—AIl buildings and compartments for housing electrical 
equipment should be fire-proof in construction, dry, well ven- 
tilated, free from hazardous conditions, with maximum of natural 
lighting supplemented with artificial and necessary emergency 
lighting. 

Eleventh.—Easily accessible lockers of compartments should be 
provided for the storage of materials and tools. Floors must have 
even surface and afford secure footing. Railing and toe boards 
(or equivalent) must be provided for any platforms having an 
elevation 4 ft. or more above the floor and around all openings 
over 18 in. deep. 

Twelfth—Head room not less than 6 ft. 5 in. is recommended 
for all passage ways and stairways. Hand rails must be provided 
for all stairways and the treads of open type stairways should be 
provided with toe boards over exposed, live, or moving parts, 
working spaces or passage ways. 

Thirteenth.—Sufficient exits, properly marked, must be provided 
to afford a means of exit under any possible condition arising from 
fire or failure of equipment. 

Fourteenth.—Buildings or apartments for housing oil-filled ap- 
paratus should be isolated as far as possible by suitable fire-proof 
walls, partitions or other barriers with oil sills or other devices 


for retaining escaping oil. Walls of buildings adjoining out-door 
installations of oil-filled apparatus in addition to being of fire-proof 


—s 


construction should have doors and windows arranged to prevent 


spread of fires due to burning oil. 


Equipment and Material. 


First.—Use only such equipment and material which is inspected 
and approved by the Underwriters’ Laboratories and which as far 
as practicable incorporate safety devices which will protect both 
operator and equipment. 

Second.—In consequence of liability involved by accident, pri- 
mary consideration should be given to the safety features rather 
than to the first cost. 


Generators. 


First.—All electric generators and supply equipment shall have 
the. exposed non-current carrying metal parts permanently 
grounded. This to include frames of generators, switchboards, 
transformers, lightning arrestors, enclosed switches and operating 
levers. However, this rule does not necessarily apply to d.c. gen- 
erators having one pole grounded. 


Second.—Flywheels and belts should be guarded. Flywheel — 


pits should be covered or guarded. 

Third.—Rotating electrical equipment or prime movers of such 
design that through failure of any constituent part are apt to attain 
a dangerous speed must’ be provided with automatic stop or speed 
limiting device of such construction that they cannot be made in- 
operative. 


Switchboards—Power panels or sub-stations. (Not distribution 
panels.) 


First.—All systems should be of the dead front type. 


Second.—All switches on circuits above 300 volts a. c. should 
be the oil type, preferably having separate cells for each pole and 
have proper disrupting capacities in order to insure the performing 
of its functions with safety and properly protect the apparatus to 
which they are connected. 

Third.—Care should be taken in using only pure mineral oil 
having the following characteristics for use in oil switches: 

Where not subjected to a temperature below zero degree C332 
deg. F. 

Flash point, 185 deg. C. 

Burning point, 210 deg. C. 

Freezing point, 10 deg. C. 

Viscosity at 49.deg. C., 105 sec. 

Where oil switches are installed in unattended places or un- 
heated buildings, in outdoor installations or on pole lines, the oil 
should have the following characteristics: 

Flash point, 155 deg. C. 

Burning point, 180 deg. C. 

Freezing point, 40 deg. C.. 

Viscosity at 40 deg. C., 80 sec. 

The viscosity is to be determined by a Saybold Viscometer. 

Yourth.—Differential relay protection should be installed between 
alternating current generators and switchboard busses. 

Fifth—All alternating circuit feeder circuits should be protected 
with automatic inverse time limit overload oil switches. 

Sixth—Switchboards should be so installed that there will be 
ample space between conductors and wall to permit workmen to 
make repairs with safety, this space to be enclosed behind locked 
doors. 

Seventh—All existing switchboards should have rubber mats in 
front and rear of same. 

Eighth—Fuses are not recommended where automatic circuit 
breakers can be used. 

Ninth—Reactance should be installed in feeders. 

Tenth.—Remote (mechanical or electrical) controlled oil switches 
are recommended for all circuits having potential over 2,500 volts 
anc 

Eleventh—Means must be provided to make equipment and 
switches inoperative to unqualified and unauthorized persons. 


Motors and Control Equipment. 


First.—Strict conformance to the. National Electric Code is 
recommended. Also local ordinances, where equipment is installed. 
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Second.—Each equipment should be provided with separate 
safety disconnecting knife switch to disconnect both control and 
motor from line so repairs may be made with safety. 

Third—AIl power lines supplying current to a motor must be 
dead on the load side of controller or starter when starting appa- 
ratus is in the “off” position. 

Fourth.—All controllers with exposed live parts should be 
enclosed in safety cabinets, with doors so arranged that only author- 
ized persons may have access to same. 

Fifth—Motor-starting rheostats should be enclosed in metal 
covers, with handles for external operation. 

Sixth—AIl protective devices used in connection with motor 
control apparatus should be provided with full magnetic or ther- 
mal overload and under-voltage protection with hand reset, except 
where used on automatic equipment it need not be hand reset. 

Seventh—wW here motors are so installed that there is a liability 
of accident, adequate guards should be placed around same to pro- 
tect workmen. This to include belts, gears or other transmitting 
devices. 

Eighth—Hand-operated starters and push-buttons of remote 
control starters should be within sight of the equipment controlled, 
unless such equipment is within an enclosure. 

Ninth—Where motors drive line shafts or particularly danger- 
ous machinery, such as planers in wood mills, elevators, etc., it is 
recommended that emergency stop stations be provided in accessible 
places so the equipment may be stopped in case of an accident. It 
is further recommended that there shall only be one starting 
station. 

Tenth—The frames of all motors and each piece of control 
equipment must be thoroughly grounded. 

Eleventh.—Caution piacards admonishing danger should be con- 
spicuously placed at such a location as to warn employees and 
others of the presence of high voltage and equipment. 

Wiring. 

First—Strict conformance to the National Electric Code is 
recommended. 

Second.—It is recommended that all new installations be made 
in conduit. 

Third.—Special attention should be paid to the mechanical execu- 
tion of the work, careful and neat rewiring, connecting, soldering, 
taping of conductors, securing and attaching of conductors and fit- 
tings are especially conducive to security and efficiency. - 

Fourth.—In laying out an installation, every reasonable effort 
should be made to secure distribution centers located in easy ac- 
cessible places, at which points cut-outs and switches controlling 
the several branch circuits can be grouped for convenience and 
safety of operation. The places selected for cut-outs and switches 
should at all times be kept clean and accessible and the piling of 
boxes or storing material in front of same is prohibited. The load 
should be divided as evenly as possible and all unnecessary wiring 
avoided. 

Fifth—It is recommended that all high voltage wiring (601- 
5,000) shall be run in approved lead or armored cable, run in ap- 
proved conduit, where used for interior work. 

Sixth—tThe installation of high potential circuits is adequately 
covered by the National Safety Code. 

Seventh.—It is recommended that all single phase lighting cir- 
cuits of over 30 amp. be run as a three-wire circuit, using an 
unfused, grounded neutral. Branch circuits may be run either as 
a two or three-wire system. 

Eighth—The use of fuses for the protection of motors is con- 
demned. 

Ninth—(a) Entrance and branch line fuses must be provided 
as required by the National Electric Code, but where it is prac- 
ticable to install automatic circuit breakers, they are preferred. 
The selection of circuit breakers to be governed by local con- 
ditions. 

(b) In lighting circuits, the use of fuses is satisfactory when 
installed according to the National Electric Code. 

(c) The capacity of the fuse should never exceed the capacity 
of the wire which they are to protect. 

(d) One time or refill fuses. It is recognized that both types 
of fuses, when properly installed and maintained, perform the func- 
tions for which they were intended. It is further recognized that 
both types have characteristics both favorable and unfavorable 
and the type of fuse to be used depends largely upon local condi- 
tions, as well as the class of supervision and inspection maintained. 
This committee does not deem it advisable to recommend either type 
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exclusively, as either type will protect operator when properly 
installed and maintained. 

(e) All switches must be so designed that when installed the 
blades will drop open, and when of the fused type, the fuse must 
be on the hinged side of switch. In this design of switch the 
blades and fuses will be dead at all times when the switch is open. 

Tenth.—No circuit shall be on more than one switch. It has 
been found in several cases where a line will have two or three 
switches feeding it, and an employee will pull one switch and still 
the line will be hot. ° 


Portable Equipment. 

First.—For portable equipment, other than small hand lights, it 
is recommended that armored cable or additional wire be used for 
grounding the machine. When armored cable is used, it must be 
so connected that it will form a grounded connection to the conduit 
system. 

Second.—Safety type receptacles are recommended for connecting 
all portable power apparatus, such as welding machines, rivet 
heaters, etc., operating on a voltage of 220 or higher. By “safety” 
type receptacles is meant one which will embody the following 
features in combination with a switch or disconnecting device: 

(a) The device cannot be connected to the receptacle unless 
the switch is open. 

(b) The connecting plug cannot be withdrawn from the re- 
ceptacle until the switch is opened. 

(c) The switch cannot be closed unless the plug connection is 
connected with the receptacle. 

(d) The plug should be provided with a grounded connection 
so that the ground conductor from the portable motor or device 
can be attached in a safe and effective manner. 

Third—The transformer type welding machines should be 
equipped with an automatic over-voltage release which will limit 
the voltage across the welding leads to not more than 60 volts, 
when the arc is broken or circuit is open. The iron core of trans- 
former should be grounded similar to the frame of portable motors. 

Fourth—For portable extension hand lights, it is recommended 
that composition or other well-insulated sockets of the keyless type 
be used in connection with wooden handles or other insulating 
material to which is attached a well-constructed guard. 


GROUNDING—GENERAL 


Attention is called to the gradual increase in switch capacities, 
and it is recommended that where grounding wires are to be used 
in installations of over 600 amperes the sizes called for in the 
National Electrical Safety Code be discarded and the proper size 
of wire be worked out allowing a safety factor of 3. 

Grounding has been neglected in the past, but it is recognized 
that it is as necessary to safety of property and life as other rules 
and regulations, and particular attention must be paid to the engi- 
neering .and maintenance in order to secure the best results. 

Ground connections have in recent years come to play an im- 
portant part in electrical systems of almost every kind. One of 
their chief functions is that of protecting persons against electrical 
dangers. When depended upon for this purpose, they should be 
carefully made, because if they are poorly made, or inadequate 
for the purpose for which they are intended, loss of life or serious 
personal injury may result. 

The purpose of a ground connection is to keep some point in 
an electrical circuit, or some conducting body, at, or as near as 
practical to, the potential of the ground in order either that safety 
to life and property may be secured, or that there may be increased 
convenience and continuity of service in the operation of electrical 
systems. 

Although special emphasis must be given to life hazard, the 
same careful requirements for a ground connection must be met 
in order to reduce property hazard, increase convenience of opera- 
tion and provide continuity of service. 

The fire and accident hazard which exists where there is a 
high resistance or deteriorated ground connection is well known, 
and is shown by accident records. This hazard might be the 
result of fuses not blowing when the circuit becomes grounded; 
the arc may, therefore, hang on and cause fire. Protective devices 
might not function. Therefore, it is very advisable to maintain a 
low resistance and reliable ground circuit at all times. 

The various types of ground connections in common use may be 
enumerated as follows: Driven Grounds, Plates, Strips, Patented 
Devices, and Water Pipes. 


Substantial construction is one of the first considerations in 
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making ground connections of any type and should never be sacri- 
ficed to expediency; for, if grounding is poorly done it might in 
most cases as well not have been done at all; ground wires break, 
clamps come loose, electrodes corrode away, and even though re- 
pairs are constantly attended to, the protection afforded may be 
inadequate and unreliable. Moreover, the presence of a ground 
connection of any kind engenders a feeling of security which is 
false unless the materials and workmanship are of the best. Too 
much emphasis can hardly be laid upon the necessity for careful- 
ness in this particular feature of electrical practice. 

Water piping systems afford by far the best grounding systems 
obtainable, and should be used for .grounding purposes wherever 
possible. Due to their great extent, water systems have a very 
low resistance, usually only a fraction of an ohm. Furthermore, 
they are of a very permanent nature, and connections to them are 
generally easy to install and inspect. 

Water systems have such a comparatively low ground resistance 
that where they are in proximity to pipe or plate grounds it has 
been found that a difference of potential will exist between the 
two during ground fault conditions, which may constitute a hazard 
to life unless they are connected together. An additional hazard 
may also exist when ground currents, resulting from a fault for- 
eign to the station, return through a piping system which is iso- 
lated from the station ground. For safety considerations, there- 
fore, water pipes when adjacent to equipment to be grounded 
should always form an integral part of the grounding system. 
Since there is no danger to water pipes of electrolysis by stray 
alternating currents, the permission to ground to water systems 
should not be difficult to obtain, especially in view of the great 
advantage to the public in the protection of human life and the 
slight disadvantage, if any, to the water utilities. 

in making connections to water piping systems it is, of course, 
advisable to ascertain if the piping is large enough, and if the 
material used in the pipe joints has a low enough resistance and 
sufficient thermal capacity to carry the maximum possible ground 
fault currents. Care should also be exercised to electrically con- 
nect all parts of the piping systems liable to be physically discon- 
nected and to shunt the pipe system where necessary around meters 
and shut-off cocks, in order to keep the connection with the under- 
ground piping system continuous. 

Unfortunately, water systems are available only in built-up dis- 
tricts, and, as a rule, can only be taken advantage of at indoor 
and moderate voltage substations. 

At high tension substations in outlying districts it is generally 
necessary to resort to artificial grounds such as pipe or plate 
grounds. From the results of the survey it is interesting to note 
that the tendency is away from the use of plate grounds and to- 
ward the greater use of pipe grounds, due principally to the fact 
that in most cases the same results can be obtained with driven 
pipes at a much less expense than with plates. See Appendix “A” 
for characteristics and proper methods of installing ground pipes. 

Although a single pipe ground has a higher resistance than a 
single plate ground, a pipe ground resistance of almost any de- 
sired value can be obtained by multiple grounding; that is, by 
connecting numerous pipes in parallel. In this way a ground of 
a given resistance can be obtained more economically with pipes 
than with the use of plates, and in addition the multiple pipe ground 
will have the advantage of providing a well-distributed ground 
which, as pointed out previously, is a very important requirement. 
For average conditions it can be stated that pipe grounds have the 
advantage over the various forms of buried grounds, in that they 

(a) Are more economical 

(b) Are more easily installed, since no excavation is required. 

(c) Allow for convenient inspection and test, since connections 
can be made above ground. 

(d) Provide a distributed ground over a considerable area 
when used in multiple. 

(e) Are capable of reaching depths of 20 feet or more when 
necessary to reach permanent moisture level. 

There are many patented ground devices on the market, but very 
few companies reported their use. In general, it appears that the 
same results can be obtained by the use of pipes and at less cost. 

It may be advisable, in some cases, to use other forms of arti- 
ficial grounds than pipe grounds. For example, where the ground 
area is very limited it may be impossible to drive a sufficient num- 
ber of pipes to obtain the required minimum value of ground 
resistance, in which case ground plates may give better results. 
For other localities, where the bed rock is near the surface of the 
ground, it may be out of the question to drive pipes or to dig 
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deep enough to set ground plates, in which case the best procedure 
is to bury long, narrow strips of metal in trenches dug as deep 
as the rock layers will allow. 

In arid regions and in localities with sandy or rocky formations 
it is generally very difficult to obtain a good ground with any 
type of ground electrode. The effect of the type of soil on the 
value of the resistance of a ground connection is shown very 
clearly in Table I. In the far west, where grounding difficulties 
are frequently encountered, satisfactory grounds have been ob- 
tained by grounding to the steel casings of deep wells. These 
casings are generally 6 to 10 inches in diameter and may reach 
a depth of 50 to 150 feet. 


TABLE I 
MEASUREMENT OF GROUND RESISTANCE BY THE BUREAU OF STANDARDS 
Summary taken from the Electrical Review, June 16, 1918 


No. of grounds Aver. Minimum Maximum 


tested Soil Resis. resis. resis, 
24 Fills and ground containing more or 

less refuse, such as ashes, cinders 

and: “brine wasteleese cites sk oeuaeike eae 14 Se) 41 
205 Clay, shale, adobe, gumbo loam and 

slightly sandy loam with no stones 

or Agtavel’s cei iolencc. snes cuacasesne neler beers 24 2.0 98 
237 Clay, adobe, gumbo and loam mixed : 

with varying proportions of sand, 

gravel “aiid Stones. cus ruins eter 93 6.0 800 
72 Gravel, sand or stone with little or no 

clay. ormloami -ace fete en eee 554 35.0 2,700 


Much benefit can also be obtained by treating the soil surround- 
ing electrodes with chemicals, such as ordinary salt, copper sul- 
phate, etc., because, of the total resistance of a ground connection, 
the most important part is contributed by the soil, the resistance 
of the electrode and the contact resistance between electrode and 
soil under ordinary conditions being negligible. 

The electrical conductance of any soil is by means of the 
electrolytes formed by moisture combining with the soluble acids, 
alkalies and salts in the soil, and where they are lacking their 
artificial introduction will show ‘excellent results. It should be 
kept in mind, however, that artificially treated soils require close 
attention and inspection, as the chemical must be renewed from 
time to time. Very few companies report the use of chemicals and 
their use is recommended only in. overcoming unusually adverse 
grounding conditions. 

The resistance of a ground connection can also be reduced by 
burying the ground electrode in coke, or, in other words, replac- 
ing a volume of earth of high resistivity surrounding the electrode 
with an equal volume of coke of low resistivity. Since the coke 
constitutes virtually an extension of the electrode, it should have a 
large area of contact with the soil in proportion to its volume. 
It is interesting to note that tests conducted by the Bureau of 
Standards show that whether the coke is wet or dry makes but 
very little difference, as far as the resistivity of coke is concerned; 
that is, moisture changes in affecting the resistance of ground 
connections made with coke act only on that part of the resistance 
contributed by the soil. As compared with the use of chemicals, 
coke has the advantage that it does not have to be renewed, but 
has the disadvantage that it is necessary to excavate to get the 
coke in place. Furthermore, great care must be exercised to see 
that the coke is well packed, because, as discovered in tests 
made by one company, small arcs were drawn when heavy cur- 
rents passed through the ground which set the coke on fire, melt- 
ing some soldered joints and burning the connecting leads open. 

The greatest disadvantage in the use of either coke or salt is the 
increased rate of corrosion of the electrode. Where such materials 
are used it is, therefore, necessary to examine the ground elec- 
trodes often and renew them when necessary. Of the chemicals, 
copper sulphate has the advantage over salt in that no corrosion 
seemingly attends its use, because when electrolysis takes place 
between the earth and the electrode there is a tendency for copper 
to be deposited on the electrode, which will preserve it. Com- 
parative tests on copper plates buried in coke treated with salt and 
with copper sulphate showed that at the end of three months the 
copper wires leading to the plates buried in salted coke were com- 
pletely eaten off and one-third of the area of the plate had wasted 
away. The plates buried in coke treated with copper sulphate 
were only slightly pitted, due to the activity of various salts in 
the soil. 

The size of the ground bus required depends, of course, on the 
length of connections between ground electrodes and on the maxi- 
mum ground current under short-circuit conditions, and in many 
cases will require a conductor size larger than No. 0 copper. 
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If grounding conditions near the various pieces of equipment to 
be grounded are not favorable, then it may become necessary to 
run the ground bus some distance to a better grounding point. 
Under all conditions, however, as good a ground as possible should 
be made near the equipment so as not to depend entirely on long 
connections to distant points. 

The connection of the bus to the ground electrodes and between 
the equipment and the ground bus should be as short and direct 
as possible, very reliable, free from the likelihood of mechanical 
injury and made in such a manner as to be accessible and easily 
inspected. The location of the ground connections should also be 
such that the chance of their being struck by an arc to ground 
and burned off is reduced to a minimum. 

Each piece of equipment should be connected to the ground bus 
by a direct individual connection, which should be large enough 
to carry the maximum short circuit currents which may be imposed 
on the ground connection. In case it becomes necessary to group 
ground connections on a common lead, then the grouping should 
be such that high tension safety grounds, low tension safety 
grounds, power grounds and lightning arrester grounds are segre- 
gated and connected to the main ground bus over different routes. 

The survey on grounding practice shows that the majority of 
companies terminate the overhead ground wire on overhead lines 
one or more spans away from the substation, the object seemingly 
being to prevent lightning disturbances from entering the sub- 
station. In several cases, however, it was stated that the object 
of isolating the overhead ground wires from the substation grounds 
was to reduce the complication of numerous wires entering the 
substation. On a well-grounded overhead ground wire, lightning 
disturbances are probably dissipated before reaching the station. 
At any rate, the disturbances entering the station over the ground 
wire should be no greater than those entering over the power 
lines which discharge into the lightning arrester grounds, which 
in turn are generally connected to the station ground. This indi- 
cates an inconsistency in practice, and if no ill-effects are experi- 
enced from the connection of lightning arrester grounds to main 
station ground, none should be expected from connecting the 
overhead ground wires to the same grounds. That this reason- 
ing is substantiated by actual operating experience is borne out 
by the fact that a number of the largest companies operating 
extensive overhead transmission systems connect the overhead 
ground wires to the substation ground and have experienced no 
ill-effects whatever from the connection. As a matter of fact, 
many advantages are claimed for operation with overhead ground 
wires connected to substation grounds since it improves the trans- 
mission line as well as the substation grounds, resulting in im- 
proved relay action because a positive ground return is provided 
for short circuit currents, and reduces the hazard to life due to 
potential gradients in the earth between the transmission line and 
substation grounds. In this connection it is interesting to note 
that two large companies are compelled to connect the overhead 
ground wires to their substation grounds in order to eliminate 
hazardous potential gradients under abnormal conditions. In each 
case improvement in relay operations were also reported after the 
connections were made. 

It is evident, therefore, that in order to obtain the full benefit 
of overhead ground wires they should be connected to the sub- 
station grounds. This connection is usually made through the 
substation steel switching structure, which in turn is connected 
to the main station ground at numerous points, but in many cases 
it may be desirable to make a direct copper connection to the 
station ground. 

Eight companies reported that operators had been shocked when 
in contact with the operating mechanism of disconnecting switches. 
The mechanisms in all cases were supposedly well grounded, but 
no additional safety features, such as insulated platforms or rub- 
ber gloves, were used. The shock in these cases were evidently 
due to potential gradients between the ground connection and 
ground. As previously pointed out, the greatest portion of the 
resistance of a ground connection is in the soil within a few feet 
of the ground electrodes; consequently, a person standing or walk- 
ing near a ground electrode, or, worse yet, standing on the ground 
and touching a grounded switching structure or operating mech- 
anism would be subjected to dangerous potentials in case of heavy 
current flow through the ground connection. 

This indicates that operating mechanisms of disconnecting 
switches must not only be well grounded, but also grounded in 
such a way as to eliminate hazardous potential gradients. This 
requires a well distributed low resistance ground near the oper- 
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ating mechanism and under the path or walk leading up to the 
switch, so that the operator can leave the switch in safety in case 
of trouble. A 

Furthermore, sole reliance should not be placed on ground con- 
nections, because there is a possibility of their breaking or burn- 
ing off at a critical moment. Consideration should, therefore, be 
given to the use of insulated platforms, removable impregnated 
wooden operating handles which can be kept in a dry place, or 
rubber gloves, by operators when operating disconnecting switches. 

To obtain continuous and reliable service from grounding sys- 
tems requires a systematic routine inspection and the measurement 
of the electrical resistance of ground electrodes and all connec- 
tions comprising the system. The importance of adequate ground 
connections is so great that the practice of making periodic tests 
is highly commended. 

Of those making periodic measurements, the usual practice is 
to make them at intervals of one year. This can be considered 
as a satisfactory interval as serious deterioration by corrosion, 
except where chemicals or coke are used, cannot be expected in a 
single year. The possibility of mechanical injury, however, ex- 
ists at all times, and visual inspections should be made at shorter 
intervals in order that any defects which may exist can be remedied 
at the earliest practicable moment. 


The characteristics of a ground connection which should be 
known are resistance, capacity to dissipate energy, and possible 
potential gradient in the vicinity of a ground electrode when heavy 
currents flow to ground. In general, it can be stated that if a 
well distributed multiple ground system meets resistance require- 
ments, it is not likely to fall short in regard to the other two, As 
the test for the second requirement takes considerable time and 
consumes a large amount of energy, it can be dispensed with ex- 
cept for certain cases where doubt exists as to the ability of a 
ground connection to dissipate large amounts of energy. 

Although the characteristics of the potential gradient in the 
vicinity of a sround electrode are already well known, a test 
should prove of great assistance in laying out a grounding system 
to assure that a sufficient number of ground electrodes are used 
and that they are properly spaced. 

Since the principal test of a ground connection is the resistance 
measurement, it will be discussed in greater detail. Resistance 
measurements should be made in all cases when grounds are first 
installed and at regular intervals thereafter. A record should 
be kept showing the exact location of the ground electrodes and 
connections to facilitate the tests. Due to the great effect of 
moisture and temperature on the resistivity of soil as shown in 
Appendix “A,” the periodic resistance measurements should be 
made under extreme weather conditions, such as mid-winter or 
mid-summer. 

In a multiple ground system with numerous ground electrodes, 
tests can be greatly facilitated by installing the electrodes. and 
ground bus in such a way that the system can be sectionalized into 
small groups and resistance measurements made of the various 
groups. Unless a reference ground of known resistance is avail- 
able it should be pessible to split the ground system into at least 
three sections, so that the three-point method of measurement can 
be applied. 


APPENDIX A 


Characteristics of Ground Electrodes 


A ground may be considered as a metallic conductor in a hemi- 
spherical mass of earth, as shown in Fig. 1, the radius of which 
will depend upon soil conditions. Assume that the outside or 
boundary of this hemisphere is earth at zero resistance and zero 
potential. The resistance of the ground connection is the resist- 
ance offered to the flow of current from A to B. This resistance 
consists of four parts, viz.: (1) that of the wire or connection to 
the ground electrode; (2) the resistance of the electrode; (3) 
the contact resistance between the electrode and earth, and (4) 
the resistance of the soil in the immediate vicinity. Unless a long 
wire is used and unless the electrode is of great length and small 
cross section, the first two parts of the total resistance will be 
negligible. Furthermore, the contact resistance between metal and 
earth, as determined by tests made at the Bureau of Standards, 
can also be neglected as far as practical purposes are concerned— 
a fact which has not been generally appreciated. The principal 
part of the resistance of a ground connection is in the soil sur- 
rounding the electrode, and it is for this reason that the resistance 
of a ground connection varies so greatly for different soils. 
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Pipe Grounds, The electrical characteristics of ground pipes 
have been definitely determined for general conditions in exten- 
sive tests conducted by the Bureau of Standards and others. 
Quantitative values on the resistance of pipe grounds may be 
summarized as follows: 

(a) As shown in Fig. 2, the decrease in resistance with in- 
creased size of pipe is quite appreciable up to a pipe size of about 
one inch, beyond which the curve becomes quite flat. From the 
standpoint of resistance there is, therefore, no economy in using 
a pipe size larger than one inch. In exceptional cases, where pipes 
must be driven to a great depth, 14-inch or 1¥%4-inch pipe may be 
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preferable in order to withstand the strains incident to driving. 

It has been found that from the standpoint of resistance no dif- 
ference can be observed between pipe grounds made with ordinary 
pipe and galvanized pipe, provided the former has a clean surface 
presenting no grease or paint or other insulating coating. Rust on 
the surface of a ground pipe is of little or no account in increasing 
contact resistance, since rust is iron oxide, which is permeable to 
water and is of no greater resistivity than soils. The relation of 
pipe diameter to resistance of a driven pipe will also hold true 
for steel or copper-clad steel ground rods. 

(b) As shown in Fig. 3, very little decrease in resistance is 
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obtained by driving pipes to a greater depth than 10 feet, provided 
that permanent moisture level is reached at this point and that it 
extends below the frost line. Soil conditions in some localities are 
such that it is impossible to drive a pipe to a depth of 10 feet, 
but where at all possible a depth of at least 6 feet should be at- 
tained, because for a lesser depth the resistance increases very 
rapidly. 

(c) As shown in Fig. 4, ground pipes should be spaced at least 
6 feet apart in order to obtain the minimum resistance for two 
pipes in parallel. Fig. 5 shows the reduction in resistance affected 
by a larger number of pipes in parallel. 

As previously stated, 90 per cent of the resistance of a pipe 
ground falls within a radius of 6 to 10 feet around the pipe. By 
using a spacing of at least 6 feet, each pipe is kept out of the dense 
current field of the other and a minimum resistance is obtained for 
the group of pipes as a whole. 

(d) Fig. 6 shows very strikingly the effect of moisture con- 
tent on the resistivity of soils. Above a moisture content of 20 
per cent there is very little variation in soil resistivity with varia- 
tion in per cent moisture in the soil. Below a 20 per cent moisture 
content the soil resistivity rises very abruptly as the curve shows, 
being thirty times as great with a 10 per cent as with a 20 per cent 
moisture content. 

Since the normal moisture of soils ranges from 10 per cent in 
dry seasons to 35 per cent in wet seasons, with an approximate 
average of perhaps 16 to 18 per cent, it is of great importance that 
the effect of moisture in soils be fully appreciated. 


(e) Fig. 7 shows the variation of soil resistivity with tem- 
perature. Above freezing, that is 32 deg. Fahr., it is noted that 
the effect of temperature is quite negligible. Below 32 deg. Fahr. 
the soil begins to freeze and introduces a tremendous increase in 
the resistivity of the soil as the curve shows, being fifty times as 
great plus 5 deg. Fahr. as at plus 32 deg. Fahr. This emphasizes 
the importance of installing ground electrodes well below the 
frost line. Where winters are very severe, this may be 6 or 7 feet 
below the surface. 


(f) The electrical conductance of any soil is by means of the 
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electrolytes formed by moisture combining with the soluble acids, 
alkalies and salts, and where they are lacking their artificial intro- 
duction will show excellent results, as indicated by curve shown in 
Fig. 8. It will be noted that the curve flattens off at about 3 per 
cent salt in moisture, and further increases of salt effect but little 
decrease in the soil resistivity. The effect of salt differs, of course, 
for different kinds of soil. 

In this curve 1 per cent of salt in moisture represents 0.27 pounds 
of salt per cubic foot of soil, which will give an idea of the amount 
of salt required in treating a ground connection. As previously 
stated, 90 per cent of the resistance of a driven pipe lies within a 
6 to 10 foot radius around the pipe. Therefore, assuming the pipe 
driven to a depth of 8 feet, the salt treatment should be applied to 
a cylinder of earth at least 12 feet in diameter and 8 feet deep or 
a cubic capacity of 900 cubic feet. To make a half of 1 per cent 
solution for a soil having a 30 per cent moisture content, therefore, 
requires 122 ppotngs of salt. In applying salt to a driven pipe, a 
basin about 2 feet in radius and 1 foot deep should be excavated 
around the pipe, the salt poured in and then covered with a layer 
of earth and flooded with water, which will dissolve the salt and 
carry it deeper into the ground. For average soil conditions it is 
estimated that the salt around driven pipes should be renewed 
every two years. 

Plate Grounds. Due to the greater difficulty and expense in- 
volved in installing plates for test purposes, the information on 
plate grounds is not as extensive as that available on pipe grounds. 

In general it may be said that plates should be buried from 5 to 
8 feet in conducting soil, since greater depths than these do not 
show a further marked decrease in resistance. There is also no 
economy in using a single plate of greater area than 20 square 
feet. Where two plates are used in parallel the minimum resist- 
ance for the two will be obtained where they are placed 25 to 30 
feet apart. 

The data on the effect of temperature and moisture content on 
ground resistivity given under pipe grounds, of course, also apply 
in the case of plate grounds. 

Strip Grounds. Fig. 9 shows the relation between resistance 
and length of a strip ground. In burying a strip ground it is well 
to remember that for a given length of strip the wider the dis- 
tribution the more effective the ground connection that will be 
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obtained, which means that a strip should be buried in approxi- 
mately a straight line. It appears from the data available on strip 
grounds that after a depth of 3 feet has been reached there will 
not be a further marked decrease of resistance with increasing 


depth. 
References. Peters, O. S., Ground Connections for Electrical 
Systems. Bureau of Standards Technological Paper No. 108. 


Towne, H. M. Lightning Arrester Grounds. Electrical World. 
Vol. 83, I p. 131-5, Jan. 19; II p. 183-7, Jan. 26, 1924. 


APPENDIX B 


Methods of Measuring Ground Resistance 


There are a number of methods by which resistance measure- 
ments of ground connections can be made, the principal ones from 
the standpoint of practicability are: 

(a) Voltmeter-ammeter method. 

(b) Wheatstone Bridge method. 


V oltmeter-Ammeter Method. This is the most reliable method 
of any for making resistance measurements, especially if alternat- 
ing current is available. The equipment required and connection 
diagram are shown in Fig. 10. It will be noted that if the a. c. 
supply circuit is grounded a transformer is required in order to 
isolate the test ground from the ground on the supply circuit. 

Where the resistance of only one ground connection is to be 
measured, there must be some auxiliary or reference ground 
either of known value or of negligible value to use in testing. 

Where there are at least three grounds to be measured, a known 
auxiliary ground is not required. With the three grounds identi- 
fied as A, B and C, the: resistance of each ground can be deter- 
mined by measuring the series of resistance of A to B, B to C, 
and C to A, and then solving the three simultaneous algebraic 
equations thus obtained. 

The chief advantage of this method lies in the fact that com- 
paratively high voltages and currents are used, and results are not 
affected by stray currents of any kind in the earth. The most 
accurate results are obtained when the individual ground connec- 
tions all have approximately the same resistance. 

The disadvantage of this method is that if a transformer is re- 
quired, the outfit weighs so much that it is inconvenient to trans- 
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port. Furthermore, it is limited in use to locations where a 110 
or 220 volt supply circuit is available. : 

Wheatstone Bridge Method. The apparatus for this method 
consists of three dry cells in series, a four ohm buzzer, a push 
button, a very small transformer having about a 1:10 ratio, a 
Wheatstone bridge and a telephone receiver, all connected as 
shown in Fig. 11. The bridge should preferably be of the easily 
portable type used for field work. The telephone receiver should 
be of rather low sensitivity so as to be less affected by the disturb- 
ing effects of stray currents. 

In making measurements with the bridge method, the procedure 
is the same as for the ammeter-voltmeter method; that is, with 
three ground connections under test, the resistance of each pair 
in series is measured and the individual resistances obtained from 
the solution of the simple algebraic equations. 

The results obtained by the bridge method are accurate within 
5 per cent, which is sufficient for practical purposes. 

The principal advantages of the bridge method of measuring 
the resistance of ground connections are as follows: 


(a) The source of energy constitutes a part of the apparatus, 


so it is not necessary to depend upon a low voltage supply circuit 
for measuring purposes. 

(b) The outfit is easily portable and very rugged. 

(c) Direct readings are obtained, doing away with the need 
for computations. 

The disadvantages of the bridge methods are that: 

(a) The test fails if for any reason alternating currents are 
induced from external sources into the ground circuit, because the 
induced currents will make the telephone receiver too noisy to 
make an accurate balance of resistance. 

(b) No indication is given of the stability of the ground con- 
nection to dynamic currents. 


Note—The section from the end of the 1st paragraph in the Ist column 
en page 312 to this point is reprinted frem Serial Report of the Electrical 
Apparatus Committee (1925-1926), Technical National Section, National 
Electric Light Association, covering Practices and Methods in A. C. Sub- 
station Grounding, and is used by courtesy of the National Electric Light 
Association, 29 West 39th street, New York, N. Y. 

Direct Current Distribution Systems. In three wire direct cur- 
rent systems the ground connections shall be made at the neutral 
at one or more supply stations. 

In two wire direct current systems the ground connection shall 
be made at one station only. 

No ground connection shall be made at individual services or 
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within the building served. In two wire systems the grounded 
side of the circuit shall be insulated from ground except at the 
station ground connections. 

Alternating Current Distribution Systems. In alternating cur- 
rent systems the ground connection shall be made at the building 
service by direct ground connection through water piping system 
or artificial ground. 

Where transformers supply a common set of mains, fuses shall 
be located only at such points as not to cause the loss of the ground 
connections after any fuses in the transformer circuits or mains 
have been blown. 

Alternating current secondary circuits supplied from a trans- 
former outside the building shall not be grounded inside building 
except at the service entrance. 
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In single phase, three wire systems, the ground shall be on the 
neutral conductor. -In single phase, two wire systems, the ground 
may be made on either conductor. In two wire, single phase and 
in two or three phase systems the ground shall be made at that 
point of the system which brings about the lowest voltage from 
ground unguarded current-carrying parts of the connected devices. 
Where only one phase of a two or three phase secondary system 
is employed for lighting, that phase should be grounded, and at 
the neutral conductor if one is used. 

The grounded conductor of an interior wiring system shall have 
but one grounding connection within the building. 

The secondary system ground shall be separate from the equip- 
ment, conduit, armored cable, metal raceway. 

Current in Grounding Conductor. Grounds shall be so ar- 
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ranged that under normal conditions of service there will be no 
objectionable flow of current over the grounding conductor. 
Where the objectionable flow of current over a grounding con- 
ductor is due to the use of multiple grounds, one or more of such 
grounds shall be abandoned or the location changed. 


Equipment and Wire Runways. For conduit, metal raceways, 
generators, motors, transformers, and other equipment, the point 
at which the grounding conductor: is attached shall, if practicable, 
be readily accessible. 

No separate grounding conductor shall be required for non- 
current-carrying parts of equipment if grounded through the con- 
duit, cable sheath, or metal raceways system of the building by 
means of standard locknuts and bushings or by a separate bond 
between the equipment and the conduit, or metal raceway system. 
The wiring shall conform to all requirements of the specifications 
applying to wires of the voltage of the circuit to which the ground- 
ing wire is attached. 

For conduit or metal raceways the ground connection shall be 
as near as practicable to the point where the conductors in the 
conduit system concerned receive their supply. 

Service Conduit. Where the service conduit is grounded, its 
grounding wire shall be run directly from it to the ground, no 
portion of the house conduit being used as a part of the grounding 
conductor. 


Material and Continuity. In all cases the grounding conductor 
shall be of copper or of other metal which will not corrode ex- 
cessively under the existing conditions and, if practicable, shall be 
without joint or splice. If joints are unavoidable they shall be 
made and maintained so as to conform to the resistance require- 
ments of rules under ground resistance. 

In no case shall a fuse or automatic circuit-breaker be inserted 
in the grounding conductor or connection except in a ground 
connection from equipment where its operation will result in the 
automatic disconnection from all sources of energy of the circuit 
leads connected to equipment so grounded. 

For lightning arresters and ground detectors the grounding con- 
ductor shall be as short and straight as practicable and free from 
sharp bends. ; 


Size and Capacity. The conductor, or conductors, for ground- 
ing circuits shall have a combined current capacity sufficient to 
insure the continuity and continued effectiveness of the ground 
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connection under conditions of excess current caused by accidental 
grounding of any normally ungrounded conductor of the circuit. 
No individual grounding conductor for electrical circuits shall 
have current capacity less than that of a No. 8 (0.128 inch) cop- 
per wire. 

The grounding conductor for a direct current system shall 
have a current capacity not smaller than the largest feeder of the 
same system leaving the station. 

The grounding conductor for alternating current systems. shall 
have a current capacity not less than one-fifth that of the con- 
ductor to which it is attached, except that it need not be larger 
than No. 0 (0.325 inch) copper. 

For lightning arresters the grounding conductor, or conductors, 
shall have a current capacity sufficient to insure continuity and 
continued effectiveness of the ground connection under conditions 
of excess current caused by or following discharge of the arrester. 
No individual grounding conductor shall have less conductance 
than a No. 6 (0.162 inch) copper wire. The conductor grounding 
a lightning arrester shall not be connected to an artificial ground 
provided for circuits or equipment, but shall be kept at a distance 
of at least 20 feet when practicable. 

For non-current-carrying parts of electrical equipment the con- 
ductance of a grounding conductor shall be not less than that pro- 
vided by a copper wire of the size indicated in the following table. 
When there is no fuse or automatic circuit-breaker protecting 
the equipment, the size of the grounding conductor will be de- 
termined by the design and operating conditions of the circuit. 


RaTING oF FusEe or CIRCUIT BREAKER WHICH PROTECTS. EQUIPMENT OR 
CoNnpDUCTORS 
Size of grounding 
copper wire 


jp 

A. W.G. Inches 
Not more than? 100 Camperesicc cre accie'oiers) <eclere mn teeecoporee ceeis 10 0.102 
More than 100, but not more than 200 amp.......... 6 0.162 
More than 200, but not more than 500 amp.......... 4 0.204 
More than 500, but not more than 600 amp.......... 2 0.258 


Fusinc CURRENT CopPpER WIRE (AMPERES) 


Size wOL | WITe./<.sctes 0000 000 00 0 2 4 6 8 


10 
Fusing current.... 3196 2684 2264 1895 1342 942 666 471 328 
Size of “Wit. .: «1 12 14 TS) Peet ethos: | Sis ets Bway oe eee 
Fusing current..... 235 166 83 
Fusinc CurrENT ALUMINUM WIRE (AMPERES) 
{ Size of Wite...5.. 0000 000 00 0 2 4 6 8 10 
Fusing current. 2367 1987 1676 1403 994 698 493 349 243 
1Z6) (OL) WiITEss. 6 cserate 12 14 NS, Werefecctaudite crete. We vereoiy careres sh etero manta 
Fusing current..... 174 123 61 


In portable cord to portable equipment protected by fuses not 
greater than 15 amperes capacity, a No. 18 (0.040 inch) grounding 
wire may be used. 

Grounding wires for conduit, or metal raceway systems shall 
have a conductance of at least equivalent to No. 10 (0.102 inch) 
copper where largest wire contained is not larger than No. 0 
(0.325 inch) and need not be larger than No. 4 (0.204 inch) 
where the largest wire contained is larger than No. 0; and for 
service conduit the grounding wire shall have a conductance not 
less than that of No. 8 (0.128 inch) copper wire and need not 
be larger than No. 2 (0.258 inch) where the largest wire con- 
tained is larger than No. 0. 

Mechanical Protection and Guarding Against Contact. Wier 
exposed to mechanical injury the grounding conductor shall be 
protected by substantial conduit or other guard. Guards for 
lightning arrester grounding conductors shall be of non-magnetic 
material unless the grounding conductor is electrically connected 
to both ends of the guard. 

If the resistance of the ground connection is in excess of three 
ohms, the grounding conductor, except in rural districts, shall 
be protected and guarded by being enclosed in insulating conduit 
or moulding to protect persons from injury by coming in contact 
with it. 

Note—Such a high resistance may exist where artificial grounds are 
necessarily permitted in lieu of the preferable grounds to buried metallic 
water piping systems, 

Mechanical protection and insulating guards should extend for 
a distance of not less than 8 feet above any ground, platform, 
or floor from which grounding conductors are accessible to the 
public. 

A grounding conductor for a circuit shall be guarded as required 
for current carrying conductors of the circuit. 

Exceptions—(1) A grounding conductor for a circuit having 
multiple grounds, where such conductor is entirely outside build- 
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ings and has strength and current capacity not less than No. 6 
(0.162 inch) copper wire. 

(2) In stations substantial bare ground busses may be used. 

Underground. Wires used for grounding conductors if laid 
underground, shall, unless otherwise mechanically protected, be 
laid slack to prevent their being readily broken, and shall have 
joints carefully painted or otherwise protected against corrosion. 

The ground connection shall be permanent and effective, and 
be made as indicated below, but always to water piping systems, 
if available. 

Piping Systems. For circuits, equipment, and arresters at sup- 
ply stations, connections shall be made to all available active 
metallic underground water-piping systems between which no 
appreciable difference of potential normally exists, if the pipe 
is of sufficient capacity, and to one such system of appreciable 
differences of potential do exist between them. At other places 
connections shall be made to at least one such system, if avail- 
able. Gas piping should not be used for ground circuits. 

Note—The protective grounding of electrical circuits and equipment to 
water pipe systems in accordance with these rules should always be per- 
mitted, since such grounding offers the most effective protection to life and 
property and is not injurious to the piping systems. Ground connections 
from circuits should not be made to jointed piping within buildings, except 
water piping. 

Alternate Methods. Where underground metallic piping sys- 
tems are not available, other methods which will secure the 
desired permanence and conductance may be permitted. In many 
cases metal well casings, local metal drain pipes, and similar 
buried metal structures of considerable extent will be available 
and may be used in lieu of extended buried water piping systemis. 

In some cases ground connection may be made to the steel 
frame of a building containing the grounded circuits or equip- 
ment, to which frames of machines and other non-current-carry- 
ing surfaces should also then be connected. In such cases the 
building frame should be itself well grounded by effective con- 
nection to the ground. This may require artificial grounding 
for steel frame buildings supported on masonry or concrete 
footings. 

Artificial Grounds. When resort must be had to artificial 
grounds, their number should be determined by the following 
requirements : 

(1) Not more than one such ground is required for lightning 
arresters, except where for large current capacity. 

(2) At least two grounds are required for low voltage alter- 
nating current distribution circuits at transformers or elsewhere. 

Grounds to Railway Returns. Protective ground connections 
should not be made to railway negative return circuits when 
other effective means of grounding are available, except ground 
connections from electric railway lightning arresters. 

When ground connections are of necessity made to the grounded 
track return of electric railways, they shall be made in such a 
manner as not to afford a metallic connection (as indirectly 
through a grounded neutral with multiple grounds) between the 
railway return and the other grounded conducting bodies sacs 
as buried piping and cable sheaths). 

Note—This rule does not prohibit the making of drainage connections 
(which are not protective grounds) between piping systems and railway 
negative return circuits for the prevention of electrolysis. 

Multiple protective ground connections from other circuits to 
railway returns should be avoided, and where multiple artificial 
grounds are made on such other circuits near such railway re- 
turns, they should be so arranged as to prevent the flow of any 
considerable current in and between such connections, which 
flow would reduce their effectiveness, or otherwise cause damage. 

Piping. Ground connections to metallic piping systems shall 
be made (except as permitted below) on the street side of water 
meters, which might interrupt the continuity of the underground 
metallic pipe systems, but connections may be made immediately 
inside building walls to secure accessibility for inspection and 
test. When water meters are located outside buildings or in 
concrete pits within buildings where piping connections are em- 
bedded in concrete flooring, the ground connections may be made 
on the building side of the meters. 

Ground connections for equipment, or metal raceways, and the 
like, or as a multiple ground for alternating current’ secondaries, 
may be made to the water piping system at a point near the 
part to be protected, provided there are no insulating joints’ or 
fittings in the pipe to prevent a good ground. In such cases 
care should be taken to electrically connect all parts of the piping 
system liable to create a hazard (if they become alive) and the 
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pipe system shall be shunted where necessary around meters, 
etc., in order to keep the connection with the underground piping 
system continuous. 

Gas piping systems within buildings should not be used for 
purposes of this rule, except that gas pipe need not be insulated 
from otherwise well grounded electrical fixtures, and where the 
making of another ground connection for a fixture would involve 
a long run and the fixture is, therefore, of course, not within 
reach of plumbing or plumbing fixtures, the gas piping may for 
small fixtures be utilized as the sole ground connection. Where 
gas piping is so used it must be bonded to the water piping 
system at the point of entrance of water piping. 

Ground Clamps. The ground connections to metallic piping 
systems shall be made by means of an approved clamp firmly 
bolted to the pipe after all rust and scale have been removed, 
or by means of a brass plug which has been tightly screwed 
into a pipe fitting or, where the pipe is of sufficient thickness, 
screwed into a hole in the pipe itself, or by other equivalent 
means. 

The grounding conductor shall be attached to the clamp or 
to the plug by means of solder or by an approved solderless con- 
nector. The point of connection shall be as readily accessible 
as possible, and the position should be recorded. 

Note—With bell-and-spigot-joint pipe it may he necessary to connect to 
several lengths where circuits or equipment of large current capacity are 
being grounded. 

Contact Surfaces. If conduit, couplings, or fittings having 
protective coating of nonconducting material, such as enamel, 
are used, such coating shall be thoroughly removed from threads 
of both couplings and conduit and such surfaces of fittings where 
the conduit or ground clamp is secured, in order to obtain the 
requisite good connection. Grounded pipes shall be free from 
rust, scale, etc., at the place of attachment of ground clamps. 

In ice houses, packing plants, etc., where a great deal of 
moisture is present and where conduits are attached to metal 
cabinets, cut-out, pull or junction boxes, compensators, etc., by 
means of standard locknuts and bushings, these conduits should 
be bonded together with approved ground clamps. 

Artificial Grounds. Artificial grounds should be located where 
practicable below permanent moisture level. Areas where ground 
water level is close to the surface should be used when available. 


Where copper ground plates are used, they should be at least 
0.06 inches thick. When driven pipes are used, they should be 
of galvanized iron and not smaller than three-fourths inch internal 
diameter, and when cast-iron plates are used they should be at 
least 0.25 inches thick. 


Limits. The combined resistances of the grounding wire and the 
connection with the ground shall not exceed 3 ohms for water 
pipe connections nor 25 ohms for artificial (buried or driven) 
grounds. Where it is impracticable to obtain with one ground, 
artificial ground resistance as low as 25 ohms, this requirement 
shall be waived, and two artificial grounds, at least six feet apart 
and with combined area of not less than four square feet, shall 
be provided. 

Grounding Conductors. Grounding conductors from equipment 
and circuits of each of the following classes, when required by 
these rules, shall be run separately to the ground: 


(1) Lightning Arresters. 


(2) Secondaries connected to low voltage lighting or power 
circuits. 


(3) Secondaries of current and potential instrument trans- 
formers and cases of instruments on these secondaries. 


(4) Frames of direct current railway equipment and of equip- 


ment operating in excess of 150 volts and which is accessible 


to other than qualified persons. 

(5) Frames of utilization equipment or wire runways other 
than covered by item (4), except that if a secondary distribution 
system has multiple grounds to water piping, service conduits 
may utilize the same grounding conductors. 

(6) Lightning Rods. 

Arrester Grounds, Lightning arrester ground connections shall 
not be made to the same artificial ground (driven pipes or buried 
plates) as circuits or equipment, but should be well spaced and, 
where practicable, at least 20 feet from other artificial grounds. 


Location. Where required, lightning arresters shall be attached 
to all undergrounded sides of system connected to overhead 
circuits except circuits in cables with grounded metal sheath. 
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Indoors. Lightning Arresters with auxiliaries, when installed 
inside of buildings shall be located well away from all other 
equipment, passageways, and combustible parts of buildings. When 
of a type containing oil the necessary safety precautions depend 
largely on whether they are located in buildings or outdoors. 

Air Break Disconnectors. Lightning arresters on circuits of 
more than 7,500 volts shall be so arranged, isolated, and equipped 
that they may be readily disconnected from conductors to which 
they are connected by air-break manual disconnectors, having 
air gaps of not less than four times the equivalent needlepoint 
sparking distance in air of the operating voltage of the circuit 
to which the arresters are connected, and never less than eight 
inches. 


These disconnecting devices should be installed at a sufficient 
distance from all parts of the arrester equipment to make it safe 
to perform maintenance and inspection work on any part of the 
arrester: 


Workimg Space. Such disconnectors, unless remotely controlled 
and operated, shall have adequate and readily accessible working 
space with secure footing, which shall be maintained about all 
electrical parts or equipment which require adjustment or exam- 
ination when exposed while in service. 


Ground wires shall be run as directly as possible and shall 
be of low impedence and ample current capacity. 

Kinks, coils, and sharp bends in the wires between the arresters 
and the outdoor lines shall be avoided as far as possible. 

All non-current-carrying metal parts of arresters shall be 
grounded unless effectively isolated by elevation or guarded as 
required for live parts of the voltage of the circuit to which 
the arrester is connected. 

Protection from Contact or Arcing. All current-carrying 
parts of arresters or circuits of more than 750 volts, unless 
effectively isolated by elevation, shall be adequately guarded to 
protect persons from inadvertent contact with them or from 
injury by arcing. 

Making Adjustments. Lightning arresters, unless provided 
with disconnectors which are always opened before work is done 
on the arresters, shall be so arranged that necessary adjustments 
are possible (without approach to current carrying parts) through 
the use of permanently grounded mechanism or suitable insulating 
appliances. Where charging or adjustment must be done with 
arresters alive, permanently grounded mechanisms or suitable 
insulating appliances shall always be provided. 

Insulation of Attachments. All choke coils, gap electrodes, 
inherent to the lightning protective equipment, shall have an in- 
sulation from the ground or other conductors equal at least to 
the insulation demanded at other points of the circuit in the 
station, 


BATTERY CHARGING PLANTS 


This report will take up battery charging for the following 
services: Industrial Trucks, Standby Emergency, Car Control, 
Bus Control, and Supervisory Control. This is done in order 
to avoid repetition, as other Committees have reported on Car 
Lighting Facilities, Train Control, Signal, and Telegraph & Tele- 
phone services. 

It is advisable that all tractor batteries have the same number 
of cells, and that in small plants the same type of battery be 
used. 

When a plant is installed it is advantageous to have charging 
panels designed for use with either lead or nickel iron batteries. 

With the exception of the standby emergency battery, there is 
little reason for special wiring, as the type of battery used 
requires very few repairs, and no special facilities for battery 
repairing are recommended. This is in accordance with economy 
in installation and maintenance. 

It is essential to protect all types of batteries against severe 
cold. In order to show the effect of temperature on capacity, and 
freezing of electrolyte for lead batteries, Figs. 1 and 2 are at- 
tached. Lack of information as to how far the voltage of a 
cell may be permitted to drop without seriously affecting the 
capacity is a source of confusion. Figs. 3 and 4 show a com- 
parison of voltage and capacity of batteries. 


Requirements for Room Where Batteries 
Located, Charged, or Worked On 


It is important that there should be space enough in all 
battery rooms to allow of access to all the cells. This is es- 
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pecially the case where large cells are used and in this case, if 
possible, access from both sides of the cells should be provided. 

The amount of exposedeiron or metal work in the battery 
room should be reduced to a minimum. Any that must be in 
the battery room should be protected with acid resisting paint. 
Ample light is also desirable so that batteries can be properly 
inspected, and in this connection it would be well, if the wall and 
ceiling are to be painted, to have them painted with a light tint, 
so as to help the lighting. The room should preferably have a 
normal temperature of 70 degrees Fahrenheit, and if necessary, 
a heating and ventilating system should be provided to accomplish 
these results. 

Floors 


The best acid resisting floor which can be used in a battery 
room is. what is known as a “mastic” floor. 
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Fig. 1—Freezing Point of Sulphuric Acid Solution Electrolyte 


for Lead Batteries 


This consists of a floor, all the materials used in the making 
of which, such as grit, sand, asphalt, etc., are absolutely un- 
affected by dilute sulphuric acid of 1400 specific gravity. 

Two types of mastic floor are recommended, one using a double 
membrane to be used where there is another room directly under 
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Fig. 2—Effect of Temperature on Capacity for Lead Batteries 


the battery room, or where the battery room is not directly on 
the ground, and the other using a single membrane where the 
battery room is directly on the ground. 

Complete specifications for these mastic acid proof floors are 
given in this report. 
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In the case of small battery rooms, a cement floor may be 
used particularly if it is on a ground floor, or in a basement 
where there is no structural work underneath, but this is not so 
good in its acid resisting qualities as the floor described above. 
Where a cement floor is used it is recommended that air slacked 
lime be used to keep it dry. Under certain conditions it is also 
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Fig. 3—Normal Charge and ‘Discharge on Seven. Hour Rate for 
Nickel Iron Battery 


recommended that a cement floor be given several coats of an 
acid resisting paint. : 
Ventilation 


The best means of ventilating a battery room is to secure a 
steady circulation of air through the same, by providing inlets at 
one end of the battery room, preferably near the floor, and 
an outlet at the farther end, preferably near the ceiling. An 
excessive circulation is not required and is, moreover, objection- 
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Fig. 4—Charge and Discharge Curves for Lead Cell 


able, as it will tend to increase the evaporation of water from the 
cells. Where the natural draught is not enough to produce this 
circulation, a suitable fan can be installed at the outlet to draw 
the air from the room. Where necessary, a screen box with a 
perforated lead screen can be placed at the outlet so as to col- 
lect the acid spray and fumes. In battery rooms of restricted 
dimensions which contain relatively large batteries, a change 
of the total volume of air four times an hour will provide good 
ventilation. For smaller batteries or where the gassing of bat- 
teries is not severe, the rate of change can, of course, be reduced. 


Heating 


It is advisable that battery rooms be maintained at a normal 
temperature of 70 degrees, and, if necessary, a heating system 
should be supplied to maintain this temperature. Hot water, hot 
air or steam is necessary, as no stove or open fire is allowable 
in a battery room. In some cases, where heat is only required 
for a short period of the year, electric heaters will be found 
economical, one advantage being that they require no attendant. 


October, 1926 


Where a battery is located near an engine room, it can often be 
heated by drawing air from the engine room into the battery 
room, thus heating the latter and cooling the former. Of course, 
this connection must be shut off during the summer time, other 
provision being made for getting cool, fresh air into the battery 
room. 

Water Supply 


It is advisable in all battery rooms to have a water supply to 
fill up the cells from time to time replacing the water which 
has evaporated. 


Charging Equipment 


Suitable current for charging storage batteries may be obtained 
from a direct circuit or from an alternating current circuit 
through suitable transforming or rectifying apparatus. 

In determining the choice of charging equipment the con- 
ditions as to source of power may be classified as follows: 

(1) Constant voltage d.c. source available. 

Use existing d.c. circuit if voltage is suitable. If voltage is too 
low, use booster or motor generator set. If voltage is too high 
use resistance (if current required is small) counter e.m.f. cells, 
balancer set or motor generator. 

(2) Alternating current source available. 

Convert to direct current at suitable voltage with a motor gen- 
erator set, rotary converter, mercury arc rectifier, or hot cathode 
rectifier. For charging batteries in electric motive power vehicles, 
it is desirable that the charging be entirely automatic such as the 
modified constant voltage method. This system consists of either 
a practically constant voltage direct current but with a suitable 
fixed resistance in each charging circuit, or an individual charg- 
ing machine for each circuit with a drooping characteristic 
equivalent to that due to the fixed resistance. 

Such a combination will give a comparatively high rate of 
charge at the beginning which is gradually and automatically 
tapered as the charge progresses so as never to exceed a safe 
value. 

In the above system the automatic charge cut off is obtained 
by means of an ampere hour meter. 

In stationary batteries the charging equipment is usually gov- 
erned by local conditions and the battery manufacturers will be 
glad to advise regarding particular installations. 


SPECIFICATIONS FOR ACID PROOF MASTIC BAT- 
TERY ROOM FLOOR USING DOUBLE MEMBRANE 
Revised July 20, 1925 

NOTE: These specifications are recommended where there 
is another room directly under the battery room, i. e. battery 


room not directly on the ground, or where an acid leak into the 
building structure or foundations might be a serious matter. 


General 


The floor in general shall consist of a wearing surface of acid 
proof mastic underneath which is laid two separate acid proof 
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Sketches Showing Method of Laying Floors 


membranes, the upper thoroughly sealed to the under surface of the 
mastic and the lower sealed tightly to the concrete floor by means 
of hot liquid asphalt, and the two membranes being separated by 
a double layer of oiled paper which acts as a slip-joint and also 
permits of repairs being made to the wearing surface in case of 
mechanical damage, without destroying both membranes. 

All materials used in the making up of the mastic, i. e. the grit, 
sand, asphalt, etc. shall be absolutely unaffected by dilute sul- 
phuric acid of 1.400 specific gravity. The felt used for mem- 
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branes shall be rag felt saturated and coated as thoroughly as 
possible with acid resisting compound and samples of all these 
materials shall be tested and approved by the owner before being 
used in the floor. 

The condition under which these acid proof floors are used 
requires that they shall be not only completely acid resisting, 
so as to absolutely protect the steel and concrete underneath, but 
shall also be capable of carrying heavy loads without appre- 
ciable marking, and tests as specified later will be made on each 
section of the floor as laid in order to determine whether it is 
hard enough to carry the loads required. 


Concrete Floor 

The concrete floor must be smooth with a surface at least 
equal to a broomed surface, free from humps, projections or 
hollows. 

It is recommended in general that floors be perfectly level, 
with a drain for use as a floor sink for washing parts during 
repair work. It is not contemplated that the mastic floor ever 
be washed as the less water present the better, powdered air- 
slacked lime being used to keep the floor dry and neutralize any 
acid. 

However, the concrete floor must follow accurately any slopes 
and drainage lines if such be called for in drawings and specifica- 
tions. 

Revised 8-15-25 

Particular care shall be exercised in setting the drain boxes or 
sump pits so that drainage shall be complete and that there 
shall be no chance of leakage around the drain boxes. 


Lower Membrane 

The lower membrane shall consist of two plies of light weight 
asphalt-saturated and coated rag felt. A portion of the floor shall 
first be treated with a suitable primer to insure a bond and 
then mopped with hot liquid asphalt and the first layer of felt 
immediately applied while the asphalt is still hot, and the felt 
thoroughly rolled until it is tightly stuck to the concrete floor, 
successive sections being similarly laid until the entire floor is 
covered. The joints between adjacent strips are to be lapped 3 
n., thoroughly bonded with hot asphalt. 

This layer of felt shall then be thoroughly mopped with hot 
asphalt and the second layer of felt applied and rolled down while 
the asphalt is still hot. The joints of this second layer of felt 
are to be so spaced that the joints of the two layers are one-half 
of the width of the roll apart. When completed, this layer of 
felt also is to be mopped with hot asphalt, particular care 
being taken that its entire surface is completely and thoroughly 
coated. : 

Both layers of this membrane shall be turned up along all 
walls and around all columns to a height of not less than 6 in. 
and the lower layer thoroughly stuck to the wall and column 
with hot asphalt. In turning up this membrane, great care must 
be taken to see that it is not cracked or torn in the angle at 
the junction of the floor with the wall or column. 


Oiled Paper 
When this lower membrane is completed and the asphalt with 
which it is flooded has cooled and hardened, two layers of oiled 
paper shall be laid thereon, with broken joints, to serve as a slip- 
joint between the lower and upper membranes. This oiled 
paper shall be 36 in., 50 pound, oil kraft paper. 


Upper Membrane 

Upon the layer of oiled paper the upper membrane is laid 
in one layer. The oiled paper and the upper side of this mem- 
brane are not to be mopped. 

Joints are to be lapped about 6 in. and sealed with hot asphalt 
for 3 in. only, 3 in. back from the edge of the upper piece, Fig. 1. 

None of the asphalt used for this seal should show on the 
upper surface of this membrane, as if present, it is taken up by 
the hot mastic when this is laid, producing soft spots in the 
floor. 

This upper membrane is to be turned up for a height of 8 in. 
around all walls and columns in the same manner as the lower 
membrane, and is to be thoroughly bonded to the lower mem- 
brane with hot asphalt at these points. 


Mastic Floor 
The mastic wearing surface is to be laid in one layer, ap- 
proximately 1% in. thick. The greatest care is to be taken in 
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laying this mastic that all the joints are as nearly perfect as 
possible, and where the floor already laid is even slightly cooled, 
sufficient hot mastic is to he, piled up over the old work at these 
joints to insure its being sufficiently soft to obtain a perfect 
bond for the full depth of the mastic. ; 

At all points where a joint is to be made after the mastic first 
laid has cooled, a strip of mastic about 15 in. wide and 5 in. 
thick will first be laid, as shown in Fig. 2. 

The edge of the 14 in. mastic layer, to be laid first, will then 
be carried half way across this strip as shown in Fig. 3, sufficient 
heat being applied to insure a perfect horizontal bond between the 
half of the 15 in. strip and the lap of the second being worked 
on. When the second section is laid, completing the joint, as 
shown in Fig. 4, sufficient heat must be applied so that the lap of 
the second section makes a perfect horizontal bond with the re- 
maining half of the 15 in. strip, and the vertical joint between 
the laps of the two sections must be made as perfect as possible 
by piling hot mastic as specified in first paragraph, until the 
bond can be secured. 

The mastic shall consist of acid resisting mastic block with the 
proper mineral ingredients, a mineral aggregate consisting of 
broken quartz, not over 3% in. size, and silica sand or pebble 
and sand gravel, or other approved mineral, and a natural 
asphalt flux. All of these materials are to be submitted to test 
for acid resistance as described under “Tests.” The mixture 
shall be so proportioned as to have a maximum of mineral and 
a minimum of flux without resulting in checking or ravelling of 
the finished floor surface, so as to provide as hard a floor as 
possible. 

All minerals shall be thoroughly dry before being placed in the 
melting kettle and the mixture shall be constantly stirred to 
insure complete coating of the mineral with the asphalt and to 
prevent the accumulation of mineral in the bottom of the kettle. 
No burnt material shall be used in the floor. The hot mixture 
shall be rubbed smooth with fine sand, and particular attention 
given to obtaining a perfect joint between the different batches 
of material. 

Where the mastic floor is to meet the concrete floor on the 
level, the concrete floor under the mastic protected portion shall 
be cut out on a slope from a depth of 1 in. at the meeting line to 
zero, 18 in. back under the mastic, and the mastic surface shall 
then be brought down in this cut to a level with the concrete. 


Cove 


A cove 12 in. high by approximately 1 in. thick shall be ap- 
plied along all walls and columns. This cove can be of a much 
richer mix than the mastic used in the floor, as it does not 
have to carry load. Extreme care must be exercised to obtain a 
thorough bond and an absolutely acid tight joint between the 
surface of the floor and the cove. 

This cove shall be formed by applying expanded metal lath to 
the wall or column, this being so fixed that it will adhere 
tightly and smoothly to the wall, and the mastic then plastered 
on to this. Great care must be taken to see that at no point 
shall the metal lath reach the surface of the mastic, as this would 
form a lead for acid to work in by attacking the metal. 

The top of this cove shall be finished with a bevel of ap- 
proximately 45 deg. to prevent any acid from lying thereon. 


Drains 


The owner will provide drain boxes of lead alloy with a pro- 
jecting lead apron. These drain boxes will be set by the mastic 
contractor after the lower membrane has been completed and the 
lead apron shall be thoroughly sealed to the upper surface of the 
lower membrane with hot liquid asphalt. A back flashing, con- 
sisting of one layer of membrane shall then be applied over the 
lead apron and extending not less than 18 in. out from it in, all 
directions. This entire back flashing being most thoroughly and 
carefully sealed to the lower membrane, and the lead apron with 
hot asphalt. The top membrane and the mastic itself shall 
be finished with the closest possible joint to the lead flange of 
the drain box. 


TESTS 
Tests for Acid Resistance 


Samples of acid resisting material must be submitted, where 
asked for, to be tested for resistance to sulphuric acid having a 
specific gravity of 1.400. Also all material used in the construc- 
tion of this floor will be tested on the job before the construc- 
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tion is proceeded with by submitting it to test in 1.400 sul- 
phuric acid. The membrane and asphalt must be unaffected when 
immersed in the acid, and afterwards when taken out and al- 
lowed to dry, and the acid shall show no discoloration. The 
mastic block and flux must stand a similar. test and the mineral 
aggregate when immersed in acid should produce no sign of 
activity, such as gassing, nor should there be any sign of solubil- 
ity, and only a minimum discoloration of the acid. Any 
materials not passing these tests will be rejected and it will not 
be permissible to use them in the construction of the floor. 


Test for Hardness 


The finished floor shall be as hard as possible without showing 
cracks or porous spots. It must be able to support for twenty- 
feur hours a load of 1620 pounds, supported on a 9 in. square 
tile, without showing more than 1/16 in. depression, in a room 
temperature of 90 deg. Fahrenheit. 


SPECIFICATIONS FOR ACID PROOF MASTIC 
BATTERY ROOM FLOOR 


ONE LAYER OF FELT. ONE LAYER OF MASTIC. 


General 


The floor in general shall consist of a wearing surface of 
acid proof mastic underneath which is laid one layer of acid 
proof double coated membrane. 

All materials used in the making up of the mastic, i. e. the 
grit, sand, asphalt, etc. shall be absolutely unaffected by dilute 
sulphuric acid of 1.400 specific gravity. The felt used for mem- 
branes shall be 28-30 lb. tag felt saturated and coated as thor- 
oughly as possible with acid resisting compound, and samples of 
all these materials shall be tested and approved by the owner 
before being used in the floor. 

The conditions under which these acid proof floors are used 
require that they shall be not only completely acid resisting, 
so as to absolutely protect the steel and concrete underneath, but 
shall also be capable of carrying heavy loads without appre- 
ciable marking, and tests as specified later will be made on 
each section of the floor as laid in order to determine whether it 
is hard enough to carry the loads required. 


Revised Aug. 25, 1925 
Concrete Floor 


The concrete floor must be smooth with a floated surface 
free from humps, projections or hollows, and must follow ac- 
curately the slopes and drainage lines called for in drawings and 
specifications. 

Particular care shall be exercised in setting the drain boxes or 
sump pits so that drainage from the floor shall be complete and 
that there shall be no chance of leakage around the drain boxes. 


Membrane 


The membrane shall consist of one layer of asphalt saturated 
and coated rag felt (28-30 Ib). 

A portion of the floor shall first be treated with a suitable 
primer to insure a bond and then mopped with hot liquid 
asphalt and the first layer of felt immediately applied while the 
asphalt is still hot, and the felt thoroughly rolled until it is 
tightly stuck to the concrete floor; successive sections being 
similarly laid until the entire floor is covered. 

Joints are to be lapped about 6 in. and sealed with hot asphalt 


for 3 in. only, 3 in. back from the edge of the upper piece, 
Fig. 1. 


Revised Aug. 25, 1925 


None of the asphalt used for this seal should show on the 
upper surface of this membrane, as if present, it is taken up by 
es hot mastic when this is laid, producing soft spots in the 

oor. 

This layer of felt shall be turned up along all walls and around 
all columns to a height of not less than 3 in. 

This shall be re-inforced with a second flashing strip of felt, 
turned up to the same height on the wall and extending out 12 in. 
on the floor. Both of these layers of flashing to be thoroughly 
sealed to wall and to each other for upper 6 in. with hot asphalt. 

In turning up this membrane great care must be taken to see 
that it is not cracked or torn in the angle at the junction of 
the floor with the wall or column. 


a 
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Mastic Floor 


The mastic wearing surface is to be laid in one layer, ap- 
proximately 114 in. thick. The greatest care is to be taken in 
Jaying this mastic that all the joints are as nearly perfect 
as possible, and where the floor already laid is even slightly 
cooled, sufficient hot mastic is to be piled up over the old work 
at these joints to insure its being sufficiently soft to obtain a 
perfect bond for the full depth of the mastic. 


Revised Aug. 25, 1925 


At all points where a joint is to be made after the mastic first 
laid has cooled, a strip of mastic about 15 in. wide and 54 in. 
thick will first be laid, as shown in Fig. 2. 

The edge of the 1%4 in mastic layer, to be laid first, will then 
be carried half way across this strip as shown in Fig. 3, suf- 
ficient heat being applied to insure a perfect horizontal bond 
between the half of the 15 in. strip and the lap of the section 
being worked on. When the second section is laid, completing 
the joint, as shown in Fig. 4, sufficient heat must be applied so 
that the lap of the second section makes a perfect horizontal bond 
with the remaining half of the 15-in. strip, and the vertical joint 
between the laps of the two sections must be made as perfect as 
possible by piling hot mastic as specified in first paragraph, 
until the bond can be secured. 

The mastic shall consist of acid resisting mastic block with 
the proper mineral ingredients, a mineral aggregate consisting 
of broken quartz, not over 3% in. size, and silica sand or pebble 
and sand gravel, (or other approved mineral such as Joplin Chat, 
obtained in Joplin, Mo.) and a natural asphalt flux. All of 
these materials are to be submitted to test for acid resistance as 
described under “Tests.” The mixture shall be so proportioned 
as to have a maximum of mineral ‘and a minimum of flux with- 
out resulting in checking or ravelling of the finished floor sur- 
face, so as to provide as hard a floor as possible. 

All minerals shall be thoroughly dry before being placed in 
the melting kettle and the mixture shall be constantly stirred to 
insure complete coating of the mineral with the asphalt and to 
prevent the accumulation of mineral in the bottom of the kettle. 
No burnt material shall be used in the floor. The hot mixture 
shall be rubbed smooth with fine sand and particular attention 
given to obtaining a perfect joint between the different batches 
of material. 

Where the mastic floor is to meet the concrete floor on the 
level, the concrete floor under the mastic protected portion shall 
be cut out on a slope from a depth of 1 in. at the meeting line to 
zero,,18 in. back under the mastic, and the mastic surface shall 
then be brought down in this cut to a level with the concrete. 


Fillet 


A 45 deg. fillet extending 3 in. above the finished floor surface 
shall be applied along all walls and columns. This fillet shall 
be of the same consistency as the main body of the mastic floor 
and shall be formed as a part of the floor at the time that the 
mastic floor is laid. In other words, there should be no joint 
between the ending of the mastic on the horizontal surface and 
the starting of the fillet which is to extend 3 in. up the wall. 
This fillet shall completely cover the upper edge of the turned up 
membrane. 


Drains 


The owner will provide drain boxes of lead alloy with a pro- 
jecting lead apron. These drain boxes will be set by the build- 
ing contractor and the mastic contractor shall thoroughly seal the 
lead apron to the upper surface of the membrane with hot liquid 
asphalt. A back flashing consisting of one layer of membrane 
shall then be applied over the lead apron and extend not less than 
18 in. out from it in all directions, this entire back flashing being 
most thoroughly and carefully sealed to the membrane and the 
lead apron with hot asphalt. The mastic itself shall be finished 
with the closest possible joint to the lead flange of the drain box. 


TESTS 
Tests for Acid Resistance 


Samples of acid resisting material must be submitted, where 
asked for, to be tested for resistance to sulphuric acid having a 
specific gravity of 1.400. Also all material used in the construc- 
tion of this floor will be bested on the job before the construc- 
tion is proceeded with by submitting it to test in 1.400 sulphuric 
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acid.. "The membrane and asphalt must be unaffected when im- 


mersed in the acid, and afterwards when taken out and allowed 
to dry, and the acid shall show no discoloration, The mastic 
block and flux must stand a similar test and the mineral aggre- 
gate when immersed in acid should produce no sign of activity, 
such as gassing, nor should there be any sign of solubility, and 
only a minimum discoloration of the acid. Any materials not 
passing these tests will be rejected and it will not be permissible 
to use therm in the construction of the floor. 


Test for Hardness 


The finished floor shall be as hard as possible without showing 
cracks or porous spots. It must be able to support for twenty- 
four hours a load of 1620 pounds, supported on a 9 in. square 
tile, without showing more than 1/16 in. depression, in a room 
temperature of 90 deg. Fahrenheit. 


LEAD ACID STORAGE BATTERIES 


Storage batteries of the lead acid type are assembled in three 
general ways, in glass jars, in sealed rubber jars and in lead lined 
wood tanks. 

Glass jar batteries may be either of the open jar type or up 
to certain sizes may be of the sealed in type. Open glass jar 
batteries are generally used in situations where the battery is 
stationary and where space is available for the necessary battery 
room. The advantages of the open glass jar type are that the 
open top and transparent jar facilitate inspection and repairs. 
Open glass jar batteries are shipped knocked down and are as- 
sembled and given their initial charge on the ground. 

Sealed glass jar batteries do not require a separate battery 
room and in the smaller sizes can be shipped assembled, sealed 
and charged with the electrolyte in the cells ready to go into 
service when received. Sealed glass jar batteries have the 
advantage of effectually preventing any acid spray from escaping 
from the cells but are somewhat harder to work on when repairs 
are required. 

Wood lead lined tank batteries are used for stationary services 
where the capacities required are too large to be obtained from the 
glass jar type as satisfactory glass jars can only be manufactured 
up to certain sizes. 

Sealed rubber jar type batteries are used in services where 
portability is required, where only limited space is available, or 
where conditions such as excessive vibration would preclude the 
use of a glass jar type. 

In all the above batteries the plates may be of two general 
types, the Planté or formed type and the Faure or pasted type. 
The Planté or formed plate is heavier and occupies more space 
than the pasted type of equivalent capacity and is generally used 
where space and weight are not important factors. 

In railroad service, batteries of the glass jar type are either open 
or closed and of the lead lined wood tank type are generally used 
for the following classes of work: Automatic Signals, Inter- 
locking Switches, Telegraph, Telephone, Standby Emergency, Oil 
Switch, Bus Control and Supervisory Control. 

Batteries of the sealed in rubber jar type may also be used in 
the above services and in addition are used for: Carlighting, In- 
dustrial Trucks and Tractors, Locomotives, Car Control and 
Train Control. 

In the installation of the above batteries, the following general 
conditions should be observed. 


Unpacking and Care of Material 


If the battery is received in crates or packing boxes, care 
should be taken in the unpacking of the battery or handling of 
the parts. In knocked down batteries many of the parts may 
be easily broken or bent out of shape by rough handling. In 
assembled batteries keep the cells right side up to avoid spilling 
of electrolyte. Also if a broken jar is found, do not allow the 
plates to dry. Keep them covered with water. Do not lift sealed 
glass jar cells by the terminals. 

Wood separators when shipped separately are shipped wet and 


“should not be allowed to dry under any circumstances. If 


shipped in wood packing cases they should be left in the packing 
cases and kept wet by being frequently sprinkled with water at 
least once per week, the lid of the case being removed while 
sprinkling. 

If a supply of wet separators is to be kept on hand for any 
length of time, they should be kept completely immersed in a 
vessel of water to which electrolyte of any specific gravity be- 
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tween 1.200 and 1.300 has been added in the proportion-by vol- 
ume of one part of electrolyte to nine or ten parts of water. The 
vessel (which must not berof metal unless of lead) should be 
covered to keep out impurities. An extra jar makes an excel- 
lent container. 

Electrolyte 


A battery shipped with electrolyte in the cells has been given 
an initial charge. It is shipped in a fully charged condition and 
with the proper amount of electrolyte in each cell. Electrolyte 
used in the lead acid type of battery is especially pure dilute sul- 
phuric acid of a gravity depending on the type of cell in which 
it is used. As it is essential that acid should be practically 
free from impurities such as iron, nitrates or hydrochloric acid, 
it is recommended that the electrolyte be purchased from the 
manufacturer of the storage batteries. If sulphuric acid of 1.835 
specific gravity or 66 degrees Baumé (oil of vitriol) is purchased, 
it may be reduced to the desired specific gravity by mixing with 
suitable water but in order to avoid possible injury from acid 
burns when mixing oil of vitriol, acid of 1.400 specific gravity is 
recommended. When mixing, slowly pour the acid into the water 
not the water into the acid and thoroughly stir with a wooden 
paddle. A metal vessel (unless of lead) must not be used for 
mixing or handling the solution. A glazed earthenware crock 
or a lead lined tank is suitable. A wooden vessel which has not 
been used for any other purpose, such as a new washtub, can be 
used for mixing, but not for storing the electrolyte. 


Location of Batteries 


Battery room or compartment must be well ventilated, but in 
such a way as to keep out water, oil, dirt, etc. It should also be 
dry and if practicable, moderate in temperature. 

Locate and install the battery so that all cells are readily ac- 
cessible for adding the water necessary to replace loss from 
evaporation. All exposed metal work other than lead should be 
painted with at least two coats of asphaltum paint. 

Batteries in service on moving vehicles should have the trays 
seated firmly and evenly without any undue twisting and strain- 
ing. Connecting cables must be flexible and sufficiently long to 
prevent a pull on the battery terminals. 

In the operation of the above batteries, the following general 
conditions should be observed: 


Cleanliness 


Keep the battery and surrounding parts dry and clean. Clean- 
liness of the exposed battery parts is very necessary. 

If electrolyte is spilled or surrounding parts are damp with 
acid, apply. a solution of cooking soda and water in the pro- 
portion of one pound of soda to one gallon of water. Then 
rinse with water and dry. Do not allow soda solution to get 
into the cells. Soda solution or ammonia will neutralize the 
effect of acid on clothing, cement, etc. 

Whenever trays, tanks, or other parts are repainted they 
should actually be lost due to spillage or similar causes. 


Level of Solution 

During operation, water evaporates from the electrolyte and 
must be replaced regularly by suitable water. Do not allow the 
surface of the electrolyte to get below the top of the plates; keep 
it above by adding sufficient suitable water to each cell as often 
as necessary to keep it just below the filling tubes in sealed 
rubber jar batteries and 34 in. above the top of plates in glass jar 
and wood lead lined tank batteries. 

It will never be necessary to add new electrolyte unless some 
should actually be lost due to spillage or similar causes. 


Battery Water 

Only suitable water should be used for replacing evaporation. 
Distilled water is suitable. Well, spring or river waters are 
often so. Rain water is usually satisfactory if obtained on a 
clean slate or shingle roof in the open country, but care should 
be taken to allow the rain to flush the roof before catching the 
water. 

If in doubt as to whether the water is suitable, the battery 
manufacturer will analyze samples if submitted for test. At 
least a quart sample should be submitted. 

Never transport or store water in any metallic vessel (lead ex- 
cepted) and keep receptacle clean and covered to keep out 
impurities. Glass, earthenware, rubber or wooden receptacles 
that have not been used for any other purpose are satisfactory. 
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Pilot Cell 
Select a cell as a pilot cell and use it to check the amount of 
charge and discharge given in the entire battery during its op- 
eration. This cell should be readily accessible. Mark it so that 
it will be easy to find and see at any time. . 


Discharge Rates 


High discharge rates (amperes) are often confused with over- 
discharge (too many ampere hours taken out). A battery may, 
without injury to the plates, be discharged at any rate of cur- 
rent that it will deliver. Maximum permissible rate of discharge 
is limited only by the size of wiring used, by the capacity of the 
motor or other apparatus to which the battery is connected, by 
the current carrying capacity of the cell terminals and con- 
nectors and not by the plates themselves. 


Effect of Discharge Rate on Discharge Capacity 


The ampere hours which may be obtained from a battery are 
greater for a long low rate or intermittent rate discharge than 
for a short high rate discharge. This is because the voltage 
drops faster the higher the rate. 

Any particular battery is given a so called “normal rate” 
which is the capacity obtainable under certain working conditions. 
This so-called “normal rating,” however, is not the capacity ob- 
tainable under all conditions. 


Discharge Limits 

In an emergency, little if any, permanent harm will result if the 
battery is discharged to the full amount that it will give (pro- 
vided that it is immediately recharged) but over-discharging as 
a constant practice will soon result in permanent damage. 

The specific gravity of the electrolyte falls on discharge and is 
therefore an indication of the amount of discharge. The differ- 
ence between the full charge and discharge values of the gravity 
depends upon the type of cell and can be obtained from the manu- 
facturers. 

Except in an emergency, the drop in specific gravity should not 
exceed the number of points specified by the manufacturer. 


When to Charge 
Charge the battery frequently enough to keep the specific grav- 


ity of the electrolyte from falling below the discharge limits given 
by the manufacturer. 


How to Charge 

Direct current only must be used; never alternating. The 
positive terminal of the battery must connect with the positive 
of charging circuit and the negative of battery with negative of 
charging circuit. If connected reversed, serious injury will result. 

Battery positive terminal is marked P or + or painted red. 
Negative is marked N or — or is painted black. 

When connecting a cell to another in series with it, the positive 
of one must connect with the negative of the next. 

Ventilate the battery room or compartment when charging in 
order to dispose of gas generated by battery. Never bring a 
flame or spark such as a candle, lantern or lighted cigar or 
pipe near the battery when charging or shortly after. On sealed 
in cells, keep the vent plugs in the cells. Do not remove them 


during charge except to take specific gravity or temperature read- ~ 


ings. 
Charge Rates and Length of Charge 

The lead acid type battery may be charged at any rate in am- 
peres that will not produce immediate gassing or bubbling of the 
electrolyte, nor a cell temperature in excess of 110 degrees 
Fahrenheit or 43 degrees Centigrade. As soon as gassing starts 
or before if the temperature reaches above limit, the rates should 
always be reduced and the charge should be completed at rates 
not higher than specified by the manufacturers for the par- 
ticular type of cell in question. If charging at constant current 
is more convenient, the entire charge may be given at the rate 
specified by the manufacturer. 

The best method of charging a battery will depend on the 
number of cells in the battery, the time available for charging and 
the voltage and capacity of the charging apparatus. It is recom- 
mended that the battery manufacturer be consulted in this matter 
for the particular type of battery under consideration. 


Floating 


If the system is designed to automatically keep the battery fully 
charged, its operation should be checked periodically until it is 
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certain that the system gives neither too much nor too little 
charge. With proper adjustment the specific gravity of the pilot 
cell will remain practically constant if level of electrolyte is kept 
the same height and the cells will not be gassing. If the cells gas 
continually, the battery is receiving too much charge. If the 
gravity continues to drop the battery is not receiving enough 
charge. 
Equalizing Charges 


Batteries which are continually floated require no regular 
equalizing charge. For other methods of operation it is very 
important to give the battery an equalizing charge regularly. 

The equalizing charge is merely a continuation of the regular 
charge, until all the cells gas freely and the specific gravity 
of the pilot cell and the voltage of the battery have shown no 
further increase over a period, the length of the period depending 
on the type of the battery. 


Specific Gravity of Electrolyte 


The specific gravity of the electrolyte should, with the cells fully 
charged, be between the values given by the manufacturer for the 
particular type of cell under consideration. Unless electrolyte is 
actually lost, through spilling or leaking, it will not require ad- 
justing during the life of the battery. If, however, electrolyte is 
spilled, it should be replaced with electrolyte of about the same 
specific gravity as in the surrounding cells. It will never be 
necessary to add new electrolyte except in connection with re- 
placing actual loss of electrolyte. 

Before adjusting low gravity, first make sure charging will not 
raise gravity and it is always well to consult manufacturer regard- 
ing this point. Never make a gravity adjustment on a cell which 
does not gas on charge. 


Readings 


To facilitate following the operation of the battery, it is ad- 
visable to record at intervals the specific gravity of each 
cell. 

Impurities 


Impurities in the electrolyte will cause a cell to work irreg- 
ularly. Should it be known that any impurity has gotten into a 
cell, it should be removed at once. In case removal is delayed 
and any considerable amount of foreign matter becomes dis- 
solved in the electrolyte, this solution should be replaced with 
new immediately. Thoroughly flush the cell with water before 
putting in the new electrolyte. If in doubt as to whether the elec- 
trolyte contains impurities a pint sample should be submitted to 
battery manufacturer for test. 


Sediment 


The sediment which collects beneath the plates need cause no 
alarm unless it deposits too rapidly in which case there is some- 
thing wrong with the way the battery is operated. In a new 
battery there is always a thin layer at the start. As the battery 
wears, the sediment becomes higher, but on batteries which are 
floated the plates usually wear out before the sediment space is 
filled. 

Low Temperature 


The capacity of any lead acid battery is temporarily reduced 
during periods of low temperature but there is no danger of 
freezing if care is taken when replacing evaporation to add the 
water just before charging so that it will be thoroughly mixed 
with the electrolyte by the gassing. 


Indications of Trouble 


The chief indications of trouble in a cell are 

(a) Falling off in gravity or voltage relative to the rest of the 
cells. 

(b) Lack of gassing on equalizing charge. 

(c) Color of plates markedly lighter or darker than the sur- 
rounding cells. 

If any of these symptoms are noted, steps should be taken to 
eliminate the trouble. If a battery seems to be in trouble the 
first thing to do is to give it an equalizing charge. Then take 
a gravity reading of each cell. If all the cells gas evenly on the 
equalizing charge and the gravity of all of them goes above the 
value specified by the battery manufacturer, most likely all the 
battery needed was the charge. Otherwise record all gravities 
less than the values specified by the manufacturer, resume charge 
and continue until there is no increase in the gravity of the 
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electrolyte. Then make a gravity adjustment on those which are 
still below the specified value and which are gassing. If a cell 
will not gas on above charging, investigate for impurities or 
inspect it for short circuits. 

The above instructions in general cover the different types of 
lead acid storage batteries which may be used by railroads. 
Special instructions covering each of the above types of battery 
in detail as regards their installation and care, are furnished 
by the battery manufacturers and it is recommended that these 
complete detailed instructions be obtained whenever possible. 

The installation of wood lead lined tank batteries is a special 
proposition and can be best handled by men skilled in this work 
and questions covering the installation of this type of battery 
should always be taken up with the manufacturers. 

This is also the case with the operation of large standby bat- 
teries for emergency as the instructions covering their care and 
operation depend largely on local conditions. 


THE NICKEL IRON STORAGE BATTERY 
General Description 


The nickel iron storage battery differs materially from all other 
types in theory and characteristics in that it has an alkaline 
instead of an acid electrolyte and nickel hydrate and iron oxide 
for active materials instead of lead peroxide and spongy lead. 
The absence of acid permits the elements to be contained in a 
steel can instead of a rubber jar or lead lining. 

The positive plate is composed of perforated nickel plated 
steel tubes each reenforced by equidistantly spaced steel rings and 
filled with over 600 alternate layers of nickel hydrate and pure 
metallic nickel flake. They are mounted in a nickel plated steel 
grid. 

Rectangular pockets of perforated nickel plated steel containing 
iron oxide secured to a nickel plated steel grid compose the 
negative plate. 

The electrolyte is a 21 percent solution of potassium hydrate 
to which is added a small amount of lithium’ hydroxide. The 
normal specific gravity, which does not change over a long 
period, is 1.210 at 60° F. 

The alternate positive and negative plates are insulated from 
each other by vertical hard rubber pins or rods equidistantly 
placed. Molded hard rubber “Ladders” secure the plates at their 
edges and insulate the whole from the containing can. A sheet 
of hard rubber is placed between the end negative and can. Small 
projections at the lower end of these side insulators support the 
plates at the bottom holding them about % in. from the container 
bottom. 

The containing can is of nickel plated steel all seams being 
oxygen acetylene welded. After the elements have been placed in 
the can the top is welded on. The poles are insulated from the 
can and the mechanical joint made gas and liquid tight by special 
stuffing boxes. 

The top of the can supports a combination filling aperture and 
gas valve. 

The poles are tapered to fit the terminal lugs and are brought 
into intimate contact with same by setting up on the nuts on 
top of poles. 

The cells are assembled in wooden trays each cell being sup- 
ported by steel bosses welded to the sides of the cell. These 
bosses fit into recessed hard rubber buttons in the tray slats. This 
supports the cell firmly in place and thoroughly insulates it, thus 
eliminating the possibility of grounds. 

Starting with iron oxide in the negative, green nickel hydrate 
in the positive and potassium hydrate in solution the first charg- 
ing of a cell reduces the iron oxide to metallic iron while con- 
verting the nickel hydrate to a high oxide, black in color. On 
discharge, the metallic iron goes back to iron oxide and the high 
nickel oxide goes to a lower oxide but not to its orginal form of 
ereen nickel hydrate. On every cycle thereafter, the negative 
charges to metallic iron and discharges to iron oxide while the 
positive charges to a high nickel oxide. The eventual result of 
charging, therefore, is merely a transference of oxygen from the 
iron to the nickel electrode and that of discharging is a trans- 
ference back again. The action is entirely reversible. 


Inspection on Receipt | 


Upon receipt of the battery, inspect each cell for solution 
height, as explained in these instructions. 
Electrolyte has been spilled if the tubes are visible above the 
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surface of the liquid. The loss must be replaced, preferable with 
the proper electrolyte recommended by manufacturer. 

When the level of solution is only a small amount below the 
proper height, fill with pure distilled water and in the future 
use pure distilled water for replenishing evaporation. 


Connections 


To avoid unnecessary electrical losses all electrical connec- 
tions must be tight. To obtain this it is necessary to see that 
all contact surfaces between the poles and lugs are clean and 
make good contact. Remove any vaseline, grease or dirt that 
may stick to the tapered surfaces of the poles or the inside of 
the lugs before connecting. If necessary, use 00 sandpaper or 00 
emery cloth for this purpose. Never use a file or anything to 
harm the contact surfaces. 

A loose or dirty contact on a cell pole will cause excessive 
heating and may be detected by feeling the connectors after the 
current has been passing for some time. 

To disconnect, first take nut off of each pole. A disconnecting 
jack is furnished by manufacturer. This jack is designed to 
straddle the pole and engage the lug, and then pulls the lug loose 
by means of a screw, after which it may be taken off by hand. 


Battery Compartments 


Batteries installed in compartments should be held securely. 
The compartments should be lined with wood and constructed to 
afford ample ventilation, good drainage and ease in cleaning. 

Except in Railway Car Lighting service, where compartments 
are made according to M.C.B. standards, and in services such 
as Ignition and Lighting where the batteries are assembled in 
steel boxes which permit of all advantages as outlined in this 
section, slots one inch wide and the full length of each tray 
are recommended in the bottom of battery compartments directly 
under each tray when bottomless trays are used, and between 
trays when trays with bottoms are used. Openings should be pro- 
vided in the sides of compartments, above the highest point of the 
battery. The total area of these openings should be slightly greater 
than the total area of the bottom openings. Locate the openings 
to keep out as much dirt and water as possible. If battery is 
used out of doors, those openings should be closed during cold 
winter weather. 

If battery is to be mounted beneath steel channels, etc., or 
other metal structure, at least one-half inch clearance should be 
allowed over Height Over-all (Filler Cap Open) otherwise allow 
at least three-quarter inch clearance over Height Over-all (Filler 
Cap Closed). 

For stationary batteries not installed in a compartment it is 
recommended that batteries be placed in a dry, well ventilated 
room on a rack or shelf, with about one inch space around each 
tray, and with at least six or eight inches of head room, to permit 
ample circulation of air and sufficient space for proper cleaning 
and filling of the cells. 

If batteries are installed in a compartment that formerly 
carried lead acid batteries, compartment should be thoroughly 
washed out with strong soda solution to neutralize acid, then 
painted and new floor applied. 


Constant Current Charging 


In this method of charging, a direct current source must be 
provided, with an available voltage of at least 1.85 times the 
number of cells in series and a capacity of at least the normal 
rate of the type cells to be charged. Provision should, of course, 
be made to take care of maximum requirements, but the line 
voltage should not be so high that excessive loss of power in 
resistance will be had. 

In the strict interpretation of the term “constant current charg- 
ing” the supply is usually of practically constant voltage and, 
therefore, variable resistance must be provided and periodically 
manually adjusted so that the normal rate will be maintained. 
This is because of the fact that any storage cell, while charging, 
increases in internal resistance and, therefore, the external re- 
sistance must be cut down to maintain the initial current value 
from a given voltage source. At each adjustment the current 
should be set a few amperes high so that at the next adjustment 
the rate will not be much below normal. In this way the average 
current during the charge will be normal. 

The proper length of charge may be determined by the amount 
of the previous discharge, preferably by the use of an ampere 
hour meter set for between 15 percent and 25 percent excess 
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charge, depending on service conditions, or by simply charging 
until a maximum cell or battery voltage has been reached and 
maintained for at least 15 minutes. This maximum voltage value 
will vary between about 1.80 and 1.90 volts per cell, depending 
on the temperature, etc., but this is of no consequence because 
the idea is to reach and reasonably maintain any maximum 
voltage. ‘ 

For all ordinary conditions batteries should be charged for 
the proper length of time at the rate specified by the manu- 
facturer for the type cell being charged. Charging in this 
way will give satisfactory results regardless of the discharge rate 
required or the type of service for which batteries are used. 
Where the rates of discharge will frequently be much higher 
than normal it is essential that the charging rate be normal. 

It is not necessary to take specific gravity reading during 
charge, as the electrolyte does not change appreciably. 

If a battery has been discharged to the final useful point of 1.0 
to 0.9 volt per cell it should be recharged at its normal rate for 
the proper number of hours as given by the manufacturer. If 
battery has been one-half discharged, then charge for one-half 
the time at the normal rate, etc., making check readings to 
determine when maximum voltage has been reached. 

Where the discharge requirements are such that a low con- 
stant rate is used or where an intermittent rate of such value 
that for a given time period a low average rate will be had, then 
a charge rate of less than normal may be used providing that this 
charge rate is approximately 120 per cent of the constant or aver- 
age discharge rate. The term “low discharge rate’ is to be con- 
strued to mean a constant or average rate of less than 80 per cent 
of normal. 

When charging at low rates it must be thoroughly under- 
stood that the required ampere hour input must be put in and 
that, therefore, the time periods of charge must be corre- 
spondingly increased over that necessary to fully charge a cell at 
normal rate. 


Modified Constant Potential Charging 


Any properly designed constant current set up may be used 
with complete success for modified constant potential charging 
where the source capacity is sufficient and where the current 
carrying parts are designed for about 100 per cent overload. Best 
practice indicates a voltage necessary of 1.84 times the number of — 
cells in series applied across the battery and a series resistance of 
the value supplied by manufacturer. All batteries must have 
the same number of cells in each, although they may be of 
different size in different batteries. Variation of internal re- 
sistance between batteries can be taken care of by small adjust- 
ments in the variable resistance when starting charge. 

With the above closely followed out, a battery that starts 
charge in a discharged state of about the final useful voltage 
point of 1.0 or 0.9 volt per cell the initial current will be about 
165 per cent of normal and the final current will be about 65 
per cent of normal, averaging about 100 per cent of normal 
during the proper time period. 


Boost Charging 


In an emergency, when time for a normal charge is not 
available, charging may be done at any higher rates than 
normal, provided there is no frothing and the temperature 
does not rise about 115 deg. F. in the warmest part of the 
battery. 

External Cleaning 


Nickel Iron cells require only external cleaning. The cells, 
trays and battery compartment must be kept dry, and care 
must be taken that dirt and other foreign substances do not 
collect at the bottom or between the cells. 

The tops of the cells should be given a light coat of liquid 
vaseline. This material should be applied to the cover of the 
cell and sparingly to the outside of the filling aperture, care 
being taken not to get any great quantity on lid hinge. Liquid 
vaseline may be applied best with a small paint brush, care 
pee taken not to get any on the inside of lugs or on cell 
poles. 

Thorough cleaning cannot be done without removing the 
battery from the compartment. A wet steam jet, or even an 
air blast will be found most satisfactory for the purpose, but 
must not be used on cells while in the compartments. We 
have found that a pressure of 70 pounds with a one (1) inch 
rubber steam hose about ten (10) feet long into which ‘has 
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been inserted a piece of iron pipe about twelve (12) inches 
long with an orifice 4% inch in diameter will give wet steam 
with a velocity to clean the battery satisfactorily. (This orifice 
can be made by plugging one end of an iron pipe and drilling 
out with a % inch drill). When removing incrustations from 
the tops of cells, do not allow them to fall between or into 
the cells. Before reassembling, make sure that all poles, con- 
nectors and jumper lugs are clean. Also cells, trays and com- 
partments must be dry before replacing battery. 

Dirt and dampness are likely to cause current leakage which 
may result in serious injury to the cells. 

Occasionally, cells and trays after being cleaned should be 
recoated with an alkali-proof insulating paint put up by the 
manufacturer. 

The cells should be thoroughly cleaned of all grease, dirt, 
dried salts and paint blisters or flakes and be perfectly free 
from all moisture. Painting may be done with a brush or, 
if the quantity is large by dipping. 


Test for Solution Height 


Test for height of solution before placing battery on charge. 
Do not test for solution height while battery is charging; the 
gassing during charge creates a false level. 

A reasonably heavy walled glass tube about 8 inches long 
and of not less than 3/16 inch inside diameter with ends cut 
straight and fused enough to round the edges, may be used 
as illustrated to find level of electrolyte above plate tops. A 
short length of tightly fitting rubber tube forced over one end 
and projecting about % inch will prove a very good finger grip. 

Insert the tube until the tops of the plates are touched; close 
the upper end with the finger, and withdraw the tube. The 
height of the liquid in the tube should be as specified by the 
manufacturer. 


Watering or Flushing 


For replenishing solution Nickel Iron cells during operation 
use only pure distilled water which has been kept in a closed 
container. | 

An electric filler will greatly simplify this important main- 
tenance duty. 

Specific Gravity 


The only time it is necessary to obtain specific gravity readings 
is to determine when a change of electrolyte would be advan- 
tageous. 

The specific gravity should be taken with a standard 
hydrometer when the electrolyte is at the proper height after 
a complete charge. It is best to allow the cells to stand for 
a short time after the completion of the charge to allow free 
bubbles of gas to dissipate before taking readings. Corrections 
for temperature should be made if temperature is very high 
by adding .0025 for each ten degrees above 60 deg. F. or sub- 
tracting .0025 for every ten degrees below 60 deg. F. 

After taking a specific gravity reading return the solution 
to same cell taken from. Otherwise the gravity of the solution 
in the cell to which it is added will be increased and the gravity 
of the solution in the cell it is taken from will be decreased 
due to the addition of water made necessary. 


Solution Renewal 


Throughout the total useful life of the cell the electrolyte 
gradually weakens and may need renewal from one to two 
times, depending on the severity of service and in some cases 
where maintenance and operation have been poor, or where 
contamination has been allowed by the use of impure water, 
etc., a third time might be necessary. 

The low limit specific gravity beyond which it is inadvisable 
to run an electrolyte is 1.160 with conditions identical with 
above. 

Do not use any other solution than the electrolyte specified 
by the manufacturer. 

Do not pour out old solution until you have received new 
and are ready to use it. Never allow cells to stand empty. 

State type and number of cells when ordering electrolyte for 
renewal in Nickel Iron Batteries. 

When ready to renew solution first completely discharge the 
battery at normal rate to zero and short circuit for one or more 
hours. This is to protect the elements. Then pour out half the 
solution, shake the cell vigorously and then empty. It will be 
found necessary, except for the very small types, to remove 
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the cells from the trays and to treat each separately. Do not 
rinse cells with water, use only the old solution. 

Immediately after emptying each cell pour in new solution. 
Do not allow to stand empty. Fill to exactly the proper height. 
For this purpose use a clean glass or enamelware funnel. A 
plain iron funnel can be used if it has no soldered seams, but 
do not by any means use one of tinned or galvanized iron. A 
clean rubber tube may be used to siphon the solution directly 
from the container to the cell. If the tube is new it should be 
thoroughly soaked in electrolyte for a couple of hours or filled 
with electrolyte and allowed to stand a couple of hours in 
such a position as to retain the solution. This is to thoroughly 
remove any impurities on the rubber. Fill to exactly the proper 
height, for if cells are filled too full when renewing the solution 
and allowed to remain that way the specific gravity of the 
electrolyte will be too high when the level of the solution 
returns to proper height. This condition may lead to serious 
results and can be easily avoided by reasonable care. 


Overcharging 


Overcharging is to be interpreted as charging a battery at 
the normal rate for periods in excess of the specified “hours 
normal charge.” The length of the overcharge depends upon 
the type of battery and may be obtained from the manufacturer. 

Overcharging in conjunction with proper discharges is used to 
compensate either for lack of work of battery or after change of 
solution. In those cases where batteries have become sluggish 
due to lack of work, such as where batteries are seldom totally 
discharged in regular service, the battery should be periodically 
completely discharged to zero at normal rate and then short cir- 
cuited for one or two hours. Follow with a regular overcharge. 

With new Nickel Iron Batteries better capacities will result if 
they are given plenty of work. It is therefore, advisable to give 
new batteries additional work every two weeks for the first two 
months and every two months thereafter for six months. This 
should consist of a complete discharge to zero at normal rate 
with a short circuit of at least two hours followed by an over- 
charge. 

When a Nickel Iron Battery does not give satisfactory capacity 
on discharge at rates several times normal it is considered slug- 
gish.. This sluggishness or low capacity may result from persistent 
low rate discharging, frequent low rate charging, long stands, 
seldom discharging completely, or from weak solution. With 
the exception of the last named the primary cause is lack of work.' 
Nickel Iron Batteries thrive on work, therefore, the proper pro- 
cedure is to completely discharge the battery at normal rate to 
zero and then short circuit for two hours. Follow this by an 
overcharge. If the condition is rather pronounced the cycle 
should be repeated. In the worst cases results can usually be 
obtained by several repetitions of the above. Ordinarily, this 
method will restore underworked batteries. 

An overcharge should be given battery after solution renewal. 


Rejuvenation Treatment 


Should the specific gravity be above 1.160 and at the same time 
sluggishness and loss of capacity be evident, do not immediately 
renew the electrolyte until it is found that an electrolyte sample 
sent to the factory shows a prohibitive accumulation of im- 
purities and until the following treatment fails to produce marked 
improvement. 


(a) Discharge at normal rate to zero voltage. It is of 
prime importance that the rate be kept at normal through- 
out. 

(b) Then short circuit the battery in groups of not more than 
about 5 cells each for at least 2 hours. 

(c) Charge at normal rate for the number of hours specified 
by manufacturer for the particular battery. 

(d) Discharge at normal rate to approximately 1.0 to 0.9 volt 
per cell. 

(e) Discharge at normal rate to approximately 1.0 to 0.9 volt 
per cell. 

If the cells do not respond noticeably to this treatment there 
is probably very marked contamination of the electrolyte, and the 
result of the analysis of representative sample sent to the manu- 
facturer, will show this. Therefore, regardless of the specific 
gravity the electrolyte should be replaced as follows :— 

1. When previous electrolyte has reached approximately the 

low limit of 1.160 the new solution should be obtained as 
recommended by manufacturer. 
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2. When previous electrolyte is appreciably above the low limit 
of 1.160 the new solution should be obtained as recom- 
mended by manufacturer. 


Ce 
Capacity Test 

All Nickel Iron Batteries should deliver rated capacity when 
discharging at their normal rate down to 1.0 V.P.C. average. 

A capacity test should be made only after a preceding dis- 
charge at normal rate down to 1 V.P.C. and after a normal 
length charge. ; 

The test discharge should be begun as soon as practical after 
the completion of charge. The battery should be discharged at 
its normal rate down to 1 V.P.C. average, being sure to keep 
the rate constant. 

The capacity delivered by the battery may be determined by 
multiplying the normal rate in amperes by the number of hours 
the battery discharges before its voltage reaches 1 V.P.C. 
(average. ) 

Laying Up the Battery 

If battery is to be laid up for any length of time be sure that 
the plates are covered to the proper height by solution or electro- 
lyte. 

The battery should be stored in a dry place. Do not leave it in 
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1. Not less than 1 pint (16 fluid ounces or 473 cubic centi- 
meters) of water or electrolyte is required to make a complete 
and satisfactory analysis. 

2. Before taking samples of electrolyte from cells there are 
two points which must be rigidly adhered to and corrected if not 
right :— 

(a) Solution in cell must be at the normal level as given 

by manufacturer’s instructions. 

(b) Solution in cell must be thoroughly mixed, preferably 

by charging. 

Both of these restrictions are fundamentally important, and if 
not followed, erroneous analysis results will be had. In the case 
of (a) a low or high level of solution will show, respectively, 
high or low densities and impurity amounts not in accord with 
real conditions obtaining in cell. In the case of (b) a solution 
not thoroughly mixed will show low density and impurity amounts 
due to dilution on account of the fact that the distilled water, 
added to raise solution to the normal level, forms a more or less 
distinct strata until mixed because of its lower specific gravity 
than the main body of solution. 

3. Samples should be placed in absolutely clean glass bottles. 

4. Bottles should be sealed with absolutely clean stoppers— 
these should be washed similarly and at the same time as the 
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a damp place as damage to the containers may result from elec- 
trolysis. 
Never let the battery stand unfilled. 


Placing the Battery Back Into Commission 


When putting the battery back into commission go over each 
cell, see that all poles and connections are in good condition as 
for a new cell. See that the plates are properly covered with 
electrolyte and then charged as here instructed. 

First, if not already discharged, discharge cells to zero at 
normal rate and short circuit. Follow by an overcharge at normal 
rate and then discharge at normal rate. Then charge at normal 
rate for normal hours of charge. If-the battery shows signs of 
sluggishness repeat the overcharge and carry the discharge down 
to zero until cells are fully active—then give regular charge. 


Analysis Samples of Water and Electrolyte 
Cell samples should be sent to manufacturer. 
In submitting samples of water or electrolyte for chemical 
analysis the following should be carefully noted: 


bottles, regardless of whether they are old or absolutely new. 
This is particularly necessary in the case of Rubber Stoppers on 
account of the zinc chloride or the sulphur coating used for 
protecting the mass until put into use. 

Bottles containing water samples may be sealed either with 
cork or rubber stoppers. 

Bottles containing electrolyte samples must absolutely not be 
sealed with cork stoppers—rubber stoppers must be used. 

5. In addition to sealing bottles with proper stoppers, the latter 
should be tied in place with cord or with friction tape so as to 
insure against leakage in transit. 

6. Pack sample bottles carefully with enough absorbent, 
cushioning material to entirely take up the contents of bottles 
if there should be a leakage due to breakage or loosened stoppers. 
Use wooden boxes preferably, although corrugated cardboard 
cases or wrapping paper and equal amounts of absorbent cushion- 
ing material are used. 

7. Full data covering each sample should be supplied at 
the time the samples are sent in, preferably in the form of a 
letter sent separately. 
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Each sample bottle should bear identification numbers and cus- 
tomer’s name and address so that data shown in letter may be 
applied without confusion. The case should bear details shown 
on sample bottles. 

Complete data as to troubles experienced, etc., is highly im- 
portant, as much time is lost by the chemist and other responsible 
parties in guessing and following false leads. 

Data required may be summarized as follows: 

(a) Source of sample. 

(b) Object of analysis. 

(c) Actual troubles experienced. 


Cautions 

1. Never put lead battery acid into nickel iron battery or use 
utensils that have been used with acid; you may ruin the battery. 

2. Never bring a lighted match or other open flame near a 
battery. 

3. Never lay a tool or any piece of metal on a battery. 

4. Always keep the filler caps closed except when necessary 
to have them open for filling as provided in these instructions. 

5. Keep batteries clean and dry externally. 

The type of each cell is plainly stamped on the cell cover; also 


-a cell serial number. 


Voltage Required for Charging at Normal Rate 
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A typical plan for charging tractor and car lighting batteries 
is printed herewith. In the buildings housing the batteries and 
charging equipment no special precautions have been observed, 
except to thoroughly ventilate with natural ventilators placed in 
the ceilings of the larger plants. Under very exceptional con- 
ditions, it may be necessary to use motor driven fans to force air 
in and out of rooms where tractor batteries are charged. 


Maintenance. 


First—In the maintenance of electrical equipment, it is recom- 
mended that thorough systematic, periodic inspection be made and 
any improper or irregular condition found, correction shall be made 
immediately. 

Second —Equipment shall be kept thoroughly dry and clean. 

Third—wWhen each inspection is made, it should include the sup- 
ports sustaining the equipment which should be kept secure and 
rigid. All power transmitting devices such as belts, gears, etc., 
shou'd be included in this inspection. 

Fourth—The inspector should see that all circuits are properly 
protected by automatic circuit opening devices properly set and 
operative. 

Fifth—lIt is suggested that there must be at least two employees 
present when repairs are being made to high tension apparatus or 
lines. 

Sixth—All motors operating turntables, elevators, transfer 
tables, line shafts or other machinery where a repairman is likely 
to be working concealed from view of the control station, a safety 
switch must be provided so that workman can lock it open before 
such work is started. 

Seventh.—Before any work on cranes or their runways, the crane 
operator must be notified by the workman. A form might be pro- 
vided for that purpose or simply a written note. The operator 
should sign the form which will be kept by the workman until 
repairs are made. 

EFighth.—For the safety of repairmen and others the following 
suggestions are furnished: 

Don’t work on live circuits except when absolutely, necessary, 
then take proper precautions. 

Don’t work on high tension apparatus until you are sure it is 
disconnected from the line and grounded. 

Don’t lay tools where they are liable to fall and cause damage or 
accident. 
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Don’t feel a circuit to see whether it is alive or not. 
meter or test lamp instead. 
Don’t wipe, oil or adjust a machine while in motion. 


Use a 


RESUSCITATION 


It is recommended that instruction in the Schaefer or “Prone 
Pressure” Method of Artificial Respiration be given to employees 
monthly, or at least three times a year, and that periodic examina- 
tions be conducted to ascertain their knowledge of company rules 
and regulations in respect to safety precautions. Men engaged in 
test work of any description should be thoroughly familiar with 
the Schaefer or “Prone Pressure” Method of Artificial Respiration 
and all company rules and regulations pertaining to safety. 

(The rules printed below for Resuscitation from Electrical Shock 
by the Prone Pressure Method are reprinted by courtesy of the 
National Electric Light Association, 29 West 39th street, New 
York: Ney.) 


TREATMENT FOR ELECTRICAL SHOCK 


An accidental electrical shock usually does not kill at once, but 
may only stun the victim and for a while stop the breathing. 

The shock is not likely to be immediately fatal, because: 

(a) The conductors may make only a brief and imperfect con- 
tact with the body: 

(b) The skin, unless it is damp with perspiration or wet, offers 
some resistance to the current. 

The life of the victim depends upon the prompt and continued 
use of artificial respiration. The reasons for this are: 

(a) The body continuously depends on an exchange of air, as 
shown by the fact that we must breathe in and out about fifteen 
times a minute. 

(b) If the body is not thus repeatedly supplied with air, suffo- 
cation occurs. 

(c) Persons whose breathing has been stopped by electrical 
shock have been reported restored after artificial respiration has 
been continued for approximately four hours, and the treatment 
should be continuously applied until rigor mortis (stiffening of the 
body due to death) sets in. 

The Schaefer, or “prone pressure’ method of artificial respiration, 
slightly modified, is illustrated and described in the following re- 
suscitation rules. The advantages of this method are: 

(a) It is immediately available. 

(b) Easy performance; no apparatus and little muscular exer- 
tion required. 

(c) Larger ventilation of the lungs than by the supine method. 

(d) Simplicity, the operator makes no complex motions and 
readily learns the method. 

(e) No trouble from the tongue falling back into the air pass- 
age. The first impulse is expiration and any foreign substance in 
the mouth or air passage will likely be expelled. 

(f) No risk of injury to the liver or ribs if the method is 
executed with proper care. 


Aid can be rendered best by one who has studied the rules and has 
learned them by practice on a volunteer subject. 


INSTRUCTIONS FOR RESUSCITATION 


Follow these Instructions Even if Victim Annears Dead 


I.—Free the Victim from the Circuit Immediately 

1. Quickly release the victim from the current, being very care- 
ful to avoid receiving a shock. Use any dry non-conductor (rub- 
ber gloves, clothing, wood, rope, etc.) to move either the victim 
or the conductor. Beware of using metal or any moist material. 
If both of the victim’s hands are grasping live conductors en- 
deavor to free them one at a time. If necessary shut off current. 

Begin at once to get the subject to breathe (resuscitation) for a 
moment of delay is serious. Use “Prone Pressure Method” for 
four (4) hours if necessary, or until a doctor has advised that 
rigor mortis has set in. 


Observe the Following Precautions 


(a) The victim’s loose clothing, if dry, may be used to pull him 
away; do not touch the soles or heels of his shoes while he remains 
in contact—the nails are dangerous. If this is impossible, use 
rubber gloves, a dry coat, a dry rope, a dry stick or board, or any 
other dry non-conductor to move either the victim or the conductor, 
so as to break the electrical contact. 

(b) If the bare skin of the victim must be touched by your 
hands, be sure to cover them with rubber gloves, mackintosh, 
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rubber sheeting or dry cloth; or stand on a dry board or on some 
other dry insulating surface. ]f possible, use only one hand. 

If the man receives a shock while on a pole, first see that his 
belt is secure around the pole, if possible above cross-arm so vic- 
tim will not fall, then break the current. Pass a hand-line under 
his arms, preferably through his body belt, securely knot it, and 
pass the end of the line over the first cross-arm above the victim. 
If you are alone, pass the line once around this cross-arm. If you 
are not alone, drop the line to those at the base of the pole. As 
soon as the rope is taut, free the victim’s safety belt and spurs 
and descend the pole, guiding the victim. When the victim is about 
three feet from the ground, lower rapidly so that the victim’s feet 
hit the ground hard. 

2. Open the nearest switch, if that is the quickest way to break 
the circuit. . 

3. If necessary to cut a live wire, use an axe or a hatchet with 
a dry wooden handle, turning your face away to protect it from 
electrical flash. 


II.—Attend Instantly to Victim’s Breathing 
1. As soon as the victim is clear of the live conductor, quickly 


feel with your finger in his mouth and throat and remove any for- 


eign body (tobacco, false teeth, etc.) If the mouth is tight shut, 
pay no attention to the above-mentioned instructions until later, 
but immediately begin resuscitation. The patient will breathe 
through his nose and after resuscitation has been carried on a 
short time, the jaws will probably relax, and any foreign substance 
in the mouth can then be removed. Do not stop to loosen the 
patient’s clothing; every moment of delay is serious. 

2. Lay the patient on his belly, one arm extended directly over- 


Fig. 1 


head, the other arm bent at elbow with the face resting on hand or 
forearm so that the nose and mouth are free for breathing. (See 
Fig. 1.) 

3. Kneel, straddling the patient’s hips, with the knees just below 
the patient’s hip bones or opening of pants pockets. Place the 
palms of the hands on the small of the back with fingers resting 
on the ribs, the little finger just touching the lowest rib, the thumb 
alongside of the fingers, the tips of the fingers just out of sight. 
(See Fig. 1.) 

4. With arms held straight, swing forward slowly so that the 
weight of your body is gradually brought to bear upon the subject. 
(See Fig. 2.) This operation, which should take from two or 
three seconds, must not be violent—internal organs may be injured. 
The lower part of the chest and also the abdomen are thus com- 
pressed, and air is forced out of the lungs, the diaphragm is kept 
in natural motion, other organs are massaged and the circulation 
of the blood accelerated. 

5. Now immediately swing backward so as to completely remove 
the pressure, thus returning to the position shown in Fig. 3. 
Through their elasticity, the chest walls expand, and the pressure 
being removed the diaphragm descends, and the lungs are thus 
supplied with fresh air. 

6. After two seconds swing forward again. Thus repeat de- 
liberately twelve to fifteen times a minute the double movement of 
compression and release—a complete respiration in four or five 
seconds. If a watch or a clock is not visible, follow the natural 
rate of your own deep breathing, the proper rate may be deter- 
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mined by counting—swinging forward with each expiration and 
back with each inspiration. 

7. As soon as this artificial respiration has been started and 
while it is being continued, an assistant should loosen any tight 
clothing about the patients’ neck, chest or waist. (KEEP THE 
PATIENT WARM.) Place ammonia near the nose, determining 
safe distance by first trying how near it may be held to your own. 
Then the assistant should hit the patient’s shoe heels about twenty 
(20) times with a stick, and repeat this operation about every 
five minutes, until breathing commences. Do not give any liquids 
whatever by mouth until the patient is fully conscious. 

8. Continue artificial respiration without interruption (if neces- 
sary for four hours) until natural breathing is restored. Cases 
are on record of success after three and one-half hours of effort. 


Fig. 


The ordinary tests for death are not conclusive in cases of elec- 
tric shock and doctors must be so advised by YOU, if necessary. 

9. When the patient revives, he should be kept prone (lying 
down)—and not allowed to get up or be raised under any con- 
sideration unless on the advice of a doctor. If the doctor has not 
arrived by the time the patient has revived, he should be given 
some stimulant, such as one teaspoonful of aromatic spirits of am- 
monia in a small glass of water, or a drink of hot ginger tea or 
coffee. 

The patient should then have any other injuries attended to and 
be kept warm, being placed in the most comfortable position. 

10. Resuscitation should be carried on at the nearest possible 


Fig. 3 


point to where the patient received his injuries. He should not 
be moved from this point until he is breathing normally of his own 
volition, and then moved only in a lying position. Should it be 
necessary, due to extreme weather conditions, etc., to move tlie 
patient before he is breathing normally, he should be kept in a 
prone position and placed upon a hard surface (door or shutter) 
or on the floor of a conveyance, resuscitation being carried on 
during the time that he is being moved. 

11. A brief return of spontaneous respiration is not a certain 
indication for terminating the treatment. Not infrequently, the 
patient, after a temporary recovery of respiration, stops breathing 
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again. The patient must be watched, and if normal breathing stops, 
artificial respiration should be resumed at once. 


III.—Send for a Doctor 


If other persons are present when an accident occurs, send one 
of them for a doctor without a moment’s delay. If alone with the 
patient, do not neglect the immediate and continued resuscitation 
of the patient for at least one hour before calling a doctor to assist 
in further resuscitation efforts. 

A published, up-to-date list of doctors posted by the company is 
recommended. 


IV.—First Care of Burns 


When natural respiration has been restored, burns, if serious, 
should be immediately attended to while waiting for the doctor to 
arrive. 

A raw or blistered surface should be protected from the air. If 
clothing sticks, do not peel it off—cut around it. The adherent 
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cloth, or a dressing of cotton or other soft material applied to the 
burned surface should be saturated with picric acid (0.5 per cent.). 
If this is not at hand, use a solution of baking soda (one teaspoon- 
ful to a pint of water), or the wound may be coated with a paste 
of flour and water, or it may be protected with vaseline, carron 
oil, olive oil, castor oil or machine oil, if clean. Cover the dressing 
with cotton, gauze, lint, clean waste, clean handkerchief, or other 
soft cloth, held tightly in place by a bandage. 

The same covering should be lightly bandaged over a dry, charred 
burn, but without wetting the burned region or applying oil to it. 

Do not open blisters. 

The prone-pressure method of artificial respiration is equally applicable 
to resuscitation from electrical shock as well as all cases of suspended 


respiration due to drowning, inhalation of gas, smoke or fumes, or to other 
causes, 


Respectfully Submitted, 
CoMMITTEE ON SAFE 
INSTALLATION AND MAINTENANCE 
OF ELECTRICAL EQUIPMENT. 


Report of Committee on Illumination 


Although Much Information Has Been Gathered Committee Feels That Definite 
Standard for Flood Lighting Cannot Be Established At This Time 


Committee :— 

L. S. Billau, chairman, assistant electrical engineer, Baltimore 
and Ohio; J. E. Gardner, electrical engineer, Chicago, Burlington 
and Quincy; G. T. Johnson, assistant electrical engineer, New 
York, New Haven and Hartford; J. L. Minick, assistant engineer, 
Pennsylvania System. : 


To THE MEMBERS : 
Your Committee respectfully submits its report on the follow- 
ing subjects: 
1. Revision of Manual. 
2. Developments in incandescent lamps for train lighting 
service. 
3. Developments in incandescent lamps for locomotive lighting 
service. ; 
4. Developments in incandescent lamps for general service and 
other special uses of interest to railroads. 
5. Continuation of the study of flood lighting of railroad 
yards. 
Action Recommended 


1. That the changes and the additions to the Manual as covered 
in subject No. 1 be adopted by the Association. 

2. That the report on the developments of train lighting lamps 
be accepted as information and the subject continued. 

3. That the report on the developments of locomotive lighting 
lamps be accepted as information and the subject continued. 

4. That the report on the development of incandescent lamps 
for general service and for special uses be accepted as informa- 
tion and the subject continued. 


Recommendations for Future Work 


1. Continue the report on the developments of incandescent 
lamps of interest to the railroad field, including the tables show- 
ing the demand for lamps in the train lighting and locomotive 
lighting schedules. : 

2. Continue the study of flood lighting as applying to various 
outdoor lighting problems in the railroad field. 


1. REVISION OF MANUAL 


Your Committee recommends the following revisions in the 
Manual : 

1. That the new train lighting lamps as listed in Table 4 be 
substituted for the lamps now listed in Table 4, paragraph 1, of 
Section V of the Electric Train Lighting Section. 

2. That Section IV of the Electric Headlights and Locomo- 
tive Lighting Section be changed as follows: 

(a) Substitute for Par. 1 (a) which covers the G-30 bulb 
lamp. The 250 watt, 32 volt, P-25 bulb concentrated filament 
lamp is recommended as standard for use in headlights of road 
engines. 


(b) Eliminate present Pa. 1 (b) which covers the P-25 bulb 
lamp as an alternate standard. 

(c) Substitute for Par. 1 (c) which covers the S-17 bulb cab 
lamp, new Par. 1 (b). The 15 watt, 33 volt, S-14 bulb loco- 
motive cab lamp is recommended as standard for use in cabs, 
signals, engine number lights and all other outlets than the head- 
light lamps. 

(d) Eliminate present Par. 1 (d) which covers the S-14 bulb 
lamp as an alternate standard. 


3. That Section 6—Yard Lighting of the Lighting Practice 
Manual be re-written to incorporate the additional information on 
this subject, eliminating those parts that have been superseded. 


2. DEVELOPMENTS IN INCANDESCENT LAMPS 
FOR TRAIN LIGHTING SERVICE 


The most important change in the train lighting schedule has 
been the placing in commercial production on a large scale the 
new standard simplified line of lamps in the A inside frosted bulbs. 
This line of lamps was first introduced to the railroad field at last 
year’s Convention, a complete description of the line with illustra- 
tions being given in the 1925 report of this Committee. All of 
these lamps are of the gas filled construction, except the 15 watt, 
64 volt lamp, and are practically equal in efficiency, and in some 
sizes better, to the corresponding sizes of gas filled lamps in the 
PS bulb. The new lamps are now ayailable at lower prices than 
those of the PS bulbs. 

It is reported that many of the railroads have already accepted 
the new line in place of the older types. The demand is more 
general than indicated by the figures given in Table 2, as this 
represents the year ending July Ist, during which period the lamps 
had been on the market only a few months. 


One of the questions that has been most frequently raised in 
connection with these lamps has been to what extent the inside 
frosting might affect the efficiency of the lamps and the light dis- 
tribution as obtained with types of lighting units generally used 
in train lighting service. While the absorption on account of the 
frosting is low, only about 2 per cent, the actual difference in the 
light output of the lamps in the 32 volt class is better still, varying 
from a loss of 1.67 per cent for the 25 watt lamp to a gain of 5.9 
per cent for the 100 watt size, this being due to the improved 
efficiencies of the new line. Realizing the difficulties of securing 
reliable comparison between the two types of lamps from individual 
illumination tests made on cars, unless carefully selected and cali- 
brated lamps are used, etc., your Committee had comparative 
light distribution characteristics curves made, under laboratory 
conditions, with the three representative types of modern lighting 
units as employed in the day coach illumination tests as given in 
Table 2, Section 7, of the Lighting Practice Manual. These light 
distribution curves and data are shown in Figs. 1, 2 and 3 and 
Table 1. 
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It will be noted that the difference in efficiencies is practically power with a small falling off in the 35°-45° zone. With the 
negligible with the open reflectors and amounts to only 3 per cent better diffusion obtained with the bare inside frosted lamp it is 
with the enclosing bowl. ith the open reflectors and inside felt that somewhat lighter density opal enclosing glassware can be 
frosted lamps there is a slight increase in the downward candle safely used which would improve the efficiency with a luminaire 
such as employed in Test C. Therefore, where it is desired to 
Taste 1—Comparison or Licut Distr1nuTIoN OBTAINED WITH THE Ord improve the efficiency of light distribution with the enclosing 


Tyre CLEAR AND New Tyre Insipe Frostep Trarn Licutine Lamps glassware type of unit consideration should be given to selecting 
iss ; Soe ree cent somewhat lighter density opal glass than is now generally used. 
ted 1 di t F ' 
Ae Oost: with edtin’ Halen er eae ee eo he ia i Cee In Table 2 is shown a comparison of the total demand in this 
glass reflector, Holophane No. country for lamps in the train lighting schedule for the years 
1,826SF— . 7 : ; let ae 
Tene er lampe eo eee 50W PS-20 SOWA-21.—C««.... .. ending July 1, 1925 and 1926, this corresponding to similar data 
Total lumens, bare lamp........... 735 725 —1.36 the Committee has published for the past few years. 
Total lumens, luminaire........... 631 623 —1.27 : Br ile A . 
Fer cent of bare lamp lumens...... 86 86 0 In Table 3 is shown the distribution of the demand according 
pee ven Saves oe aes: to voltage, in which it will be noted that the 32 volt lamps con- 
Type of lamp.......... ua i ve SOARES 20, 50 WiAsol | ocsee stitute 72.4 per cent of the 30-34 volt range, and 64 volt lamps 
Total uae Poa ses a ee a ies Sree 62.9 per cent of the 60-65 volt range, and together these two volt- 
Per cent cf bare lamp lumens...... 75 74 BETO ages represent 71.4 per cent of the total train lighting require- 
em opal glass bow], ments. The advantages of confining the demand to a single 
Type nef lenin ke eee 100 W PS-25 100 WA-23 ...es voltage lamp in each of these classes is obvious. It is recognized, 
Tctal lumens, bare lamp........... 1,690 1,790 +5.9 however. with the trai ighti i i 2 
Total lumens, luminaire............ 1,083 1,091 +0.74 Ye ; u train lighting systems in service today, that 
Percent Of bare larepuiiens ot Oe 64 61 —3.0 there is of necessity a certain limited demand for lamps above 
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TABLE 2—COMPARISON OF DEMAND FOR TRAIN LIGHTING LAMPS, YEARS ENDING JULY 1, 1925 AND 1926 


Approx. mean 


: J _ ,, Rated lumens Approximate Per cent 
Size Vacuum (B) initial lumens throughout life No. of lamps of annual demand Per 
in _,8as PPE tae Ae sy a ee —*" 
watts Bulb tilled (C) 1925 1926 1925 1926 1925 1926 1925 1926 ates 
30-34 Volt Range 
B 155 160 135 140 209,600 424,000 TieZ5 17.57 +56.1 
B 141 144 123 125 411,000 497,000 22.07 20.60 —~'6.7 
eC 151 151 142 142 74,000 54,000 4.00 2.24 —44.0 
Cc aaah 149 Cue 134 ond CHOLES 110,600 eisai 4.56 Fon 
B Bie 273 219 219 82,000 106,000 4.42 4.39 — 7 
B 243 243 207 207 118,000 221,000 6.34 9.16 + 44.5 
Cc 300 300 285 285 284,000 255,000 15.27) 10.57 —30.8 
(ee bees 295 Bie 272 Beate sa 88,000 Ashes 3.65 Hi btiS 
Cc 705 735 670 $77 252,000 . 240,000 13.53 9.95 —26.4 
¢ sats 725 cae 667 Sera ones 51,000 Stes 2512 eine 
(C D215 YAY: 1,150 Ui22 26,000 50,000 1.42 2.07 +45.7 
CG 1,700 1,690 1,610 1,538 12,006 46,000 -66 1.91 +189.5 
C at 1,790 oes 1,629 aise Neistae 10,000 ave 41 es 
atete eee 1,468,000 2,152,000 78.96 89.20 
60-65 Volt Range 
B 144 158 125 13 34,600 15,000 1.80 .62 —65.5 
B 129 134 112 116 130,000 75,006 6.99 yl —55.5 
B Ae #135 Beye US i Ue Ceeeare 12,000 pote 50 swortia 
B 255 255 204 204 82,000 46,000 4.42 1.91 —57.0 
B 235 235 200 200 28,0C0 26,000 1.50 1.08 —28.0 
G 267 267 253 253 24,000 2,000 1.30 -08 —93.9 
G es 3 250 prete 238 woeaua flat 24,000 atacand 99 otal 
(i 600 600 545 545 78,006 47.000 4.18 1.95 —53.4 
(O ae 615 ae 558 a Cree. 3,000 fears a2 ate 
(e 1,013 1,043 $13 940 20,000 8,000 55) .33 —40.0 
(@; 1,480 1,500 e309: 1,322 5,600 3,000 .29 n2 —58.7 
(e: aS 1,470 ane 1,297 meres 600 Rrotiati .025 tote 
Total 391,000 261,000 21.04 10.80 
Grand Total 1,859,000 2,413,000 100.00 100.00 


32 volts for use with systems that do not employ lamp regulators. 
Your Committee has felt, therefore, that until further develop- 
ments are made which will permit the railroads reaching an 
agreement to use a single voltage lamp in the 30-34 volt range 
that the three voltages as adopted by the Association last year be 
adhered to, viz: 32, 34 and 64 volts. 


Tarte 3—DiIstTRiguTION oF TRAIN LigHTingc Lamp DEMAND BY VOLTAGE 


Per cent of 
total demand 


Per cent of 
voltage group demand 
fe Seas 


Volts 1925 1926 1925 1926 
30-34 Volt Range 
Riemer teen eS, 2.92 9.2 2.30 1.96 
oo faces yy eee 73.12 72.4 57.75 64.58 
i) Se (eae 11.85 13.7 9.35 12.29 
Scere ere 12.11 11.7 9.56 10.37 
PoE ES so ks. 100.00 100.0 78.96 89.20 
60-65 Volt Range 
ROO Senet aie aR 10.21 18.2 2.15 1.95 
MES tea 56.77 62.9 11.94 6.82 
Big nk. 33.02 18.9 6.95 2.03 
ics: ae 100.00 100.0 21.04 10.80 


With about 300,000 of the new type of train lighting lamps 
having been furnished the railroads up to July 1st and the fact 
that their use is very rapidly extending, your Committee feels 
that action can be taken this year by the Association in approv- 
ing the gradual substitution of the new line of train lighting 
iamps in place of the older types as manufacturing conditions per- 
mit. There is, however, a growing demand for a 75 watt lamp 
and because of the limitation in generator capacity on a large 
number of cars the need for this size of lamp will probably be a 
permanent one. As this size has not as yet been produced in the 
A bulb it is proposed to retain the present lamp in the PS-22 
bulb until decision is reached as to whether the 75 watt lamp in 
A bulb will be added to the new line. It is therefore recommended 
that train lighting lamps as given in Table 4 be substituted for 
Table 4, Paragraph 1, Section V of the Electric Train Lighting 
Section of the Manual. 


TARLE 4 
Size in ‘ Vacuum (B) 
watts Voltages Bulb or gas filled (C) 
IE, Salar eee ae Aa 32, 34 A-17 c 
A eat Sa SR ig Re 64 A-17 B 
1h Le aS ace eee 32, 34, 64 A-19 Cc 
BS Qa cctensea Wrote nae 's, are er a ai 32, 34, 64 A-21 (6: 
DS ster ose atisins alee orsia’ edie sie 32, 34, 64 PS-22 € 
i dan ae at 5 Pee 32, 34, 64 A-23 e 


3. DEVELOPMENTS IN INCANDESCENT LAMPS 
FOR LOCOMOTIVE LIGHTING SERVICE 


In last year’s report your Committee called attention to the 
changes being made in the types of lamp bulbs used in locomotive 
lighting service. These have now progressed to the extent that 
the 60 and 100 watt headlight lamps for switching locomotive 


service are being supplied entirely in P-25 bulbs, while the sub- 
stitution of the P-25 for the G-30 bulb for the 250 watt head- 
light lamp is taking place rapidly. The use of the 15 watt cab 
lamp in S-14 bulb in place of the S-17 bulb is growing more 
slowly. Considering the advantages of this lamp due to its much 
smaller dimensions and the fact that it has been developed at the 
request of the railroads, your Committee recommends that those 
who have not made the change give the matter early consideration 
as obviously it is a disadvantage to both the users and the manu- 
facturers to maintain a large production of two types of lamps for 
the same service. In Table 5 is shown the total demand in this 
country for lamps in the locomotive lighting schedule for the 
year ending July Ist. 


Tarte 5—Demanp ror Locomotive Licntinac Lamps ror Year ENDING 


Jury 1, 1926 
‘ Rated Per cent of 
Size of initial Approximate total annual 
watts Bulb lumens No. of lamps demand 
Headlight Lamps 
OUP Ect ote lee P-25 714 20.739 6.2 
TOO: teres ciara sae oe etieies F-25 1.470 113,61) 33.8 
DBO Y yegsiace es eae G-30 & P-25 4,250 201 267 60.0 
Total eee. 335,617 100.0 
Cab Lamps 
US. tice eyecare S-17 107 1,068,936 82.4 
1S: A ao ae ee S-14 135 228,918 17.6 
T otaltvare aetiesteee « 1,297,854 100.0 


In Table 6 is shown the distribution of the headlight demand 
according to voltage, in which it will be noted that the 32 volt 
lamps constitute 90.3 percent of the total. 

TarLE 6—DISTRIBUTION OF HEADLIGHT Lamp DEMAND BY VOLTAGE 


Approximate Per cent of total 


Volts No. of lamps annual demand 
30 5,052 1.5 
32 303,053 90.3 
33 4,794 1.4 
34 22,718* 6.8 
Total 235,617 100.0 


* The demand for 34 volt lamps was actually less than this as the group 
contains some lamps for which the record of the actual voltage supplied 
was not available. 


The Association in approving last year the 250 watt lamp in 
the P-25 bulb as an alternate standard also specified that there 
should be a distinctive differentiation between the 250 and 100 watt 
headlight lamps in the P-25 bulb. In this connection considera- 
tion has been given to (a) placing a distinctive marking on the 
100 watt lamp bulb, (b) inside frosting of the 100 watt lamp bulb, 
and (c) recently to furnishing the 100 watt headlight lamp in the 
A-21 bulb. This latter scheme is still in the experimental stage 
of its development and service experience will be necessary to 
determine whether its performance can be made successful. As 
reported by the Committee on Locomotive Electric Lighting the 
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inside frosted lamp for switching locomotive headlight service ap- 
pears to possess a decided advantage from the viewpoints of better 
diffusion of the light in frontyof the locomotive and reduction in 
glare. Regardless of the possibility of developing a satisfactory 
100 watt headlight lamp in a different style of bulb your Com- 
mittee recommends the railroads experiment on a larger and wider 
scale with the inside frosted lamp for this service. Pending 


Taste 7—NEW STANDARD LINE INCENDESCENT LAMPS INSIDE FROSTED 


Mazda “B”’ Light Rated 
or ax. center initial 
Watts Bulb Base Mazda “‘C” __ everall length lumens 
General Lighting Service 
110, 115, « 120 Volts 
15 A-17 Med Mazda B 3% 2% 117 
25 A-19 Med Mazda B 3th 2% 223 
40 A-21 Med Mazda B 4i5 2% 380 
50 A-21 Med Mazda C 448 3% 540 
60 A-21 Med Mazda C 5% 334 666 
100 A-23 Med Mazda C 6y5 4¥% 1,320 
High Voltage Lighting Service 
220, 230, 240 & 250 Volts 
25 A-i9 Med Mazda B 348 2y% 213 
50 A-21 Med Mazda B 42% 2% 440 
100 A-23 Med Mazda C 625 4% 1,070 
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further developments it is felt that the present 100 watt P-25 bulb 
lamp should have the heavy etched ring around the label to serve 
as a more distinctive marking to aid in readily identifying the 
switching from the road locomotive headlight lamp. 

In view of the development during the present year your Com- 
mittee recommends the adoption of the 250 watt, 32 volt, P-25 
bulb headlight lamp for road locomotive service and the 15 watt, 
33 volt, S-14 bulb cab lamp as standard for locomotive lighting 
service. For the lamp for switching locomotive service it is felt 
further experience with the developments that have been proposed 
will be necessary before action should be taken relative to 
standardizing a lamp for this service. 


4. DEVELOPMENTS IN INCANDESCENT LAMPS 
FOR GENERAL SERVICE AND OTHER SPECIAL 
USES OF INTEREST TO RAILROADS 


New Line of Lamps. At last year’s Convention your Com- 
mittee called attention to the introduction of a new line of in- 
candescent lamps in the A type of bulb with inside frosting. 
During the past year a complete line of lamps in the new bulb and 
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finish has been placed on the market in the 32, 64, 110 and 220 
volt ranges in all standard wattages up to and including 100 watts. 
The new lamps for general and high voltage lighting service are 
shown in Table 7, the train lighting lamps being listed in Table 
4. The manufacturers report that during the past year there 
kave been shipped over 50,000,000 of the new type of lamps cover- 
ing all classes of purchases, including many railroads. As these 
lamps will gradually replace the existing types it is recommended 
that those railroads who are not yet using them try them out. 

Lamps for Rough Service. The lamp manufacturers have re- 
cently developed a new rough service lamp for extension cord use. 
The rating of this lamp is 50 watts, 110, 115 and 120 volts A-19 
bulb inside frosted and has a new and improved type of filament 
construction. Tests have shown that it is very much superior 
to any type of lamp previously made when used under conditions 
where it is subject to shock. 

Lamps for Motor Coach Lighting. The increased use of motor 
coaches by railroads has made the question of lamps for that 
service of interest. A lamp has been developed especially for the 
interior lighting of motor coaches. It is a 21 candlepower, 12-16 
volt, S-11 bulb DC bayonet candelabra base, Mazda 1142, similar 
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in construction to the auto head lamp but is designed for a some- 
what lower efficiency to give longer life. This lamp, or the 15 
candlepower, 12-16 volt, S-8 bulb DC bayonet candelabra base 
lamp, is also recommended for destination signs and step lights. 

The 21 candlepower, 12-16 volt, S-11 bulb SC bayonet caride- 
labra base lamp, Mazda 1141, is recommended for headlights and 
stop signals. The 21-21 candlepower, 12-16 volt, S-11 bulb DC 
bayonet candelabra base Mazda headlight lamp is also used for 
head lamps especially designed for double filament lamps. 

Auxiliary parking lights, tail lights, instrument board lamps, 
fare box lamps and markers are taken care of by the three 
candlepower, 12-16 volt, G-6 bulb DC bayonet base lamp 
Mazda 68. 

Lamps for Electric Hand Lantern Service. As the use of elec- 
tric hand lanterns for various purposes is increasing among the 
railroads as well as other fields, it is desired to call attention to 
the lamps that are offered as standard for this service. 

The 5 volt, 0.15 ampere, G-4%4 bulb miniature screw base lamp 
for use with four cell lantern batteries. 

The 1.25 volt, 0.60 ampere, G-4%% bulb, miniature screw base, 
Mazda 19 lamp for use with one cell standard No. 6 batteries. 
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The 2.4 volt, 0.80 ampere, G5% bulb, miniature screw base, 
Mazda 35, lamp, for use with two cell standard No. 6 batteries. 

Gauge Lamps for Electric Locomotives and Motor’Cars. For 
electric locomotives and motor cars using 600 volt lighting cir- 
cuits with lamps burning in series there has not until recently 
been available a standard line of gauge lamps. As these gauge 
lamps are not listed in the manufacturers’ standard lamp schedules 
it has been thought desirable to include them in this report for 
the information of those who have need for a lamp of this type. 
Table 8 covers these lamps. 


TABLE 8—-STANDARD GAUGE LAMPS FOR BURNING IN SERIES WITH STREET 
RatLtway LIGHTING SERVICE AMPs. 


Amperes Volts Bulb Base Service 
.214 3 T-3 Min. Scr. In series with 23 watt lamps 
-342 3 T-3 Min. Scr. In series with 36 watt lamps 
.519 3 T-3 Min. Scr. In series with 56 watt lamps 
-863 3 T-3 Min.-Scr. In series with 94 watt lamps 


Switchboard Indicator Lamps. Efforts have been made to 
standardize incandescent lamps used for switchboard indicators. 
In this connection two types have been in general use by the lead- 
ing manufacturers of switchboard equipment for some time, but 
which are now being gradually superseded with a new type of 
switchboard indicator and lamp. The present standard lamps are 
15 watt, 140 volt, T-7 candelabra screw Mazda B lamp and 15 
watt, 140 volt, T-6 candelabra screw Mazda B lamp. 

The proposed new standard lamps for this service are of a low 
voltage type and are burned in series with a resistance unit. The 
new lamps for use with these resistance units are 18 volt, .11 
ampere, T-4 candelabra, screw Mazda B lamp and 18 volt, .11 
ampere, G-6 S.C. bayonet candelabra Mazda B lamp. 


5. FLOOD LIGHTING OF RAILROAD YARDS 


Your Committee has devoted most of its work this year to a 
continuation of the study of flood lighting as applied to railroad 
yards. During the past two years members of the Committee and 
engineers from the incandescent lamp companies and manufac- 
turers of flood lighting equipment have visited several railroad 
yards to inspect flood lighting installations, these comprising the 
Fulton and the Clifton Forge yards of the Chesapeake and Ohio 
Railroad, the Markham yard of the Illinois Central Railroad, the 
Selkirk yard of the New York Central Railroad, the Acca and 
Potomac yards of the Richmond, Fredericksburg and Potomac 
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tion of outdoor areas as found in the railroad field the first step 
will be to segregate the various types of yards and other facilities 
for which flood lighting is either entirely or partially applicable. 
These may be roughly defined as follows: 

1. Freight classification yards: 


a—Freight yards with locomotive switching ; 
b—Hump yards using car rider system; 
c—Hump yards using mechanical retarders. 
2. Freight receiving and departure yards. 
3. Passenger storage and cleaning yards. 
4. Special applications : 
a—Hump area in classification yards; 
b—Scale houses and track approaches ; 
c—Car repair yards; 
d—Coaling stations, ash pits, etc. ; 
e—Engine storage tracks or engine terminals; 
f—Turntables and inner circles at engine houses; 
g—Outside of piers and water front yards. 
The work of the Committee this year has been confined to 
freight classification, receiving and departure yards. 


Methods of Flood Lighting 


The subject of the Fundamentals of Projection and Systems 
of Flood Lighting has been discussed in Section 6—Yard Light- 
ing of the Lighting Practice Manual. There are several methods 
of lighting yards and it is difficult to lay down rigid rules which 
would meet all the varying conditions found in different types of 
yards. Costs, availability of space for the towers, track layouts 
and methods of yard operation are factors vitally affecting the 
problem and must be given equal consideration with the illumina- 
tion side of the question. The following three methods of apply- 
ing flood lighting to railroad yards are the ones in most common 
use. 

(a) Uni-directional Group Lighting. Projectors are mounted 
in groups with the beams projecting in the same direction that 
traffic is moving. This method has the advantage of being free 
from glare and cars are seen from direct reflection. Towers are 
spaced from 1,000 ft. to 2,000 ft. apart. Where conditions neces- 
sitate greater spacing projectors designed for long range work 
should be used. Fig. 4 is an illustration of the visibility secured 
by direct reflection. 

(b) Parallel Opposing 


Group Lighting. Projectors are 


Fig. 4—Illustration of Visibility Secured by Direct Reflection 


Railroad, and the engine terminal yard of the Washington Ter- 
minal Company. 

Much valuable information has been obtained but it is felt 
that unless accompanied by plans of the lighting installations and 
yards, description of operating features, illumination test data, 
etc., a tabulation of comparative data would be of little value, if 
not misleading. In general it may be said that neither the 
engineering nor the economic features of modern flood lighting as 
applied to railroad yards have been sufficiently developed to per- 
mit establishing definite standards of practice at this time. Each 
yard must be considered largely as a separate problem requiring 
its individual solution in which actual experience in laying out 
installations of this character plays a larger part than solely a 
knowledge of the engineering processes involved in making flood 
lighting applications. 

In considering the solution of the problem of artificial illumina- 


mounted in groups with the beams projecting in both directions. 
By this method cars are seen by direct reflection and by silhouette 
due to the contrast of the background illumination and materially 
assisted by the specular reflection from the rails and sides of cars. 
Towers are placed 2,000 to 4,000 ft. apart. Where conditions 
necessitate greater spacing projectors of design for long range 
work should be used. Fig. 5 is an illustration of this method of 
lighting. A comparison of the relative merits of these two 
methods should not be made from the photographs as they do not 
represent comparable conditions but do bring out the inherent 
characteristics, to a considerable degree, of these two principles. 

(c) Uni-directional Distributed Lighting. Projectors are 
placed on towers singly or in pairs at intervals of 250 or 500 ft. 
through the yard or along the sides of the yard. This system 
has advantages where heavy fog or dense smoke is prevalent, but 
is more expensive to install and maintain. 
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A distinct difference in visual effect exists between the first two 
methods which is of considerable import in planning any railroad 
yard lighting. Where the light is projected in the direction of 
traffic any possibility of dangerous glare is eliminated, since the 
direction of vision, so far as car riders are concerned, is away 
from the projectors. In the other method where light is projected 
against traffic visibility of objects in the yard is secured by 
silhouette effect, contrasting shadows, specular reflection from the 
rails and from the sides and tops of cars. Visibility sufficient for 
operating purposes can be secured at lower intensity of illumina- 
tion than by the direct lighting method but the advantages are 
largely offset by the serious glare that usually exists. However, 
because of the ability to space towers at greater distances and the 
fact that in many yards two way operation exists, the opposing 
group system of flood lighting is the more generally used. With 
either method visibility would be very materially increased if a 
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I=Desired illumination in lumens per square foot. 
B=Lumens in beam of projector selected, as obtained from the 
manufacturer’s data or laboratory tests. 
N=Number of projectors required. 
Jt 5 Al 
Nes 


B 


Location of Towers 


Having decided upon the method of flood lighting to be used 
practical considerations such as the shape of the yard, track lay- 
out, method of yard operation, satisfactory available space for 
towers, etc., will largely determine the location of the towers. 
For obvious reasons the locations selected should deviate as little 
as possible from the ideal locations from the light distribution 
viewpoint. The graphical method for determining the approximate 


. 


Fig. 5—Illustration of Visibility Secured by Silhouette and Specular Reflection from the Rails and Sides of Cars 


white band or suitable white target were painted on the ends of 
all cars. Considering the amount of damage to cars. and contents 
in handling through hump yards the cost of providing such a 
marking on cars would be small compared with the benefit to be 
gained. 


Illumination Intensities 


After considerable investigation leading authorities on yard 
lighting have agreed that the most practical method of specifying 
railroad yard lighting values is on a basis of lumens per square 
foot, this representing the lumens projected from the lighting 
units over the yard divided by the area in square feet. 

Experience in the operation of yards equipped with modern 
lighting systems is as yet insufficient to determine the economical 
limits for the amount of artificial lighting that can be used to 
advantage. The intensities required with different methods of 
flood lighting will also vary to some extent. The values given 
represent good modern practice, the tendency being toward con- 
stantly increasing intensities. 

For classification yards the quantity of light should fall within 
the range of from 0.06 to 0.15 lumens per square foot with a 
recommended value of 0.1 lumens per square foot. For receiving 
and departure yards the amount of illumination required depends 
largely upon local operating conditions. A range of 0.04 to 0.1 
lumens per square foot will be found satisfactory. Values near 
the lower unit will be sufficient where employes have little work 
to perform in the yard and near the upper limit where extensive 
inspections or light running repairs are made in these yards. 

In cases where speed of operation is of prime importance con- 
siderably higher values may be justified. 


Laying Out Flood Lighting Installations 


Determination of Number of Lighting Projectors. It is not 
a simple matter to determine the most economical manner for the 
illumination of railroad yards as the location of the towers and 
number of projectors will vary with the shape of the yard, the 
type of projectors, the amount of light thrown outside of the yard 
limits and other local conditions. For the preliminary determina- 
tion of the number of projectors required, a reasonably accurate 
estimate may be made by the following simple calculation: 


A=Area of yard in square feet. 


location of the lighting units will be found the most satisfactory 
in which the area that will theoretically be illuminated by each 
projector is laid out to scale on a plan of the yard. While the 
formulas for calculating this data are somewhat complex the 
manufacturers of flood lighting equipment have published technical 
data that will greatly simplify the work of making these layouts. 
After completing these studies it is always advisable to decide 
upon the actual location for. the towers by inspection of local 
conditions in the yard. 


Hump Area. While it has been the practice to locate towers 
so that the stray light from the flood lighting units will illuminate 
the hump area it is questionable that it is the best or most 
economical method, particularly for large yards. Relatively high 
intensity is requred at the hump, its approach and lead to the 
yard, especially where car weighing is done. Shadows should also 
be avoided. This can best be accomplished by means of local 
lighting using RLM dome or angle reflectors preferably with dust 
tight covers. This can be supplemented with low power (500 
watt) flood lights of the diffusing type for lighting the approach 
track and lead to the ladder tracks. Extreme care in locating 
these units is necessary to avoid objectionable glare, particularly 
for any units turned toward the receiving yard. 

Yard Area. Where the car rider system of operation is used 
sufficient light is needed in the body of the yard to permit the 
riders to control the speed of their cuts of cars to take them to 
their proper destinations safely. The need for visibility for long 
distances is not as essential as where the mechanical retarder 
system is used. Serious glare in direct line of vision of the car 
rider should be avoided. 

Experience in the operation of yards equipped with the 
mechanical retarder system is as yet too limited to determine the 
best solution of the lighting problem involved and further study 
and. experimenting will be necessary before definite recommenda- 
tions can be submitted. For this type of yard the lighting condi- 
tions are. somewhat different. The retarder operators must see 
the cuts of cars as they approach to judge their speed, as they 
pass to check cutting lists, and to follow them after they pass. 
There should be sufficient illumination in the body of the yard 
to permit the operators of the last retarders observing the distance 
the cars must travel so as to regulate the speed necessary to cover 
this distance properly. 
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By locating the first tower nearer to the ladder tracks its effec- 
tiveness in lighting the yard area is increased, the distance it 
covers the yard being lengthened by the amount the tower can be 
moved forward from the hump location that is necessary when 
using the light from it for illuminating the hump area. It is 
desirable to place the tower near the center track of the yard so 
as to project the light as nearly parallel with the tracks as prac- 
ticable. For very wide yards it may be found advisable to use 
two towers at the head of the yard. Where the mechanical car 
retarder system is used lighting of the front end of the approach- 
ing cuts of cars may be secured by means of medium or wide 
angle projectors placed on or near the retarder control towers and 
directed against traffic. To illuminate the sides of cars as they 
pass as well as increase the illumination on the retarders wide 
angle projectors of short range on or near the last control towers 
are recommended. Extreme care is necessary in placing these 
units as well as locating the main tower or towers at the head of 
the yard to avoid the light from the projectors being in direct 
line of vision of any of the retarder control operators. In this 
connection suitable shields over the windows in the control towers 
may be of considerable assistance in eliminating glare from the 
projectors. For some yard layouts it may be found advantageous 
both from the point of view of reduction in cost as well as more 
effective distribution of light to consider combining the lighting 
towers with certain of the control towers. 

The location of the remaining towers in the yard will depend 
upon the method of lighting being employed, shape of the yard, 
effective range of the lighting units, satisfactory available space 
for towers, etc. Because of the extent to which range of vision 
is reduced by glare it is felt that uni-directional method of light- 
ing is better suited where mechanical retarders are used. Local 
conditions play such an important factor that no specific recom- 
mendations can be made covering location of towers in the yard. 


Mounting Height of Projectors 


One of the most common and serious errors made in flood light- 
ing installations is too low a mounting height of the projectors. 
At best there is always more or less objectionable glare with the 
use of flood lights and this can be mitigated only by adhering 
to high mounting height. As minimum mounting heights, 35 
feet for the lower power (500 watt) short range projectors, 70 
feet for the nominal 12 to 14 in. projectors using standard lamps, 
and 90 feet for the larger projectors are recommended. For 
nearly all cases greater heights can be economically justified, 
especially where long range projectors with concentrated filament 
flood lighting lamps are used. 


Lamps for Flood Lighting Service 


It is recommended that the regular general lighting service 
lamps of 500, 750 and 1,000 watt sizes will be used,as standard 
for flood lighting in the railroad field. Where very long range is 
necessary the 1,000 watt G-40 bulb concentrated filament flood 
lighting lamp is proposed as a standard for this service. The use 
of the 250 watt G-30 bulb and 500 watt G-40 bulb flood lighting 
lamps are not recommended in the railroad field on account of 
representing special and inherently relatively shorter life lamps. 


Flood Lighting Projectors 


In designing or selecting flood lighting projectors for railroad 
use it should be recognized that they will be subjected to severe 
service from the viewpoint of deterioration due to atmospheric 
conditions in which they will be placed and the fact that on account 
of their relative inaccessibility they will receive the minimum as 
well as indifferent attention for cleaning, maintenance, adjust- 
ment, etc. In general the following features should be con- 
sidered : 


Reflectors. Reflectors should be as efficient as practicable, con- 
sistent, however, with freedom from tarnishing and permanent de- 
terioration due to the adverse conditions in which they will be 
placed. They should be so mounted in their cases that they may 
be removed if replacement becomes necessary. 

Cases. Cases should be of rugged construction, weatherproof, 
dust tight, of rust resisting material throughout, and also capable 
of withstanding the action of gases and smoke. The side trun- 
nion method of mounting is preferable and should be employed in 
the larger sizes of projectors. 

Adjustments. Means used for focusing the lamp or training 
the projector should be such that necessary adjustments can be 
made without the aid of tools. 
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Accessibility. The present tendency for locating flood lights 
on the towers is to place them so that they are accessible only 
from the rear. The units should be so designed that they may be 
readily relamped and cleaned under these conditions. If this is 
accomplished by turning over the unit, means should be provided 
so that it can be restored to its original position without neces- 
sity for re-spotting the direction of the light beam projected from 
the unit. 


Range of Sizes. For lighting of outdoor areas in the railroad 
field it is felt that three sizes of projectors will meet the require- 
ments, viz: a low power (500 watt) short range unit, a nominal 
12 in. to 14 in. unit for use with a maximum of 1,000 watt PS-52 
bulb lamp for general flood lighting purposes, and a larger size 
projector primarily for long range service or other conditions 
where the use of high powered units is desirable. This size of 
projector should be adapted for use both with the 1,000 watt 
PS-52 and 1,000 watt G-40 bulb lamps. From the viewpoint of 
light distribution, projectors should be available giving the usual 
range of narrow beam to medium beam distribution and also to 
provide diffused distribution or wide angle distribution to take 
care of the requirements that are likely to be met in this class of 
service. 


Light Distribution Curves. As the relative merits of the flood 
lighting projector from an illumination viewpoint can be largely 
ascertained from a study of the light distribution curves, it is 
essential that a common method of photometering the flood light- 
ing units be followed by all so as to insure the data being on a 
comparable basis. Apparently such a standard practice is not in 
universal use. While it is not within the scope of the activities 
of this Association to establish laboratory standards of pro- 
cedure of this character, a suggested method for photometering 
flood lights is offered in Appendix A for the consideration of 
manufacturers of flood lighting equipment and others interested. 


APPENDIX A 


Suggested Method for Photometering of Flood Light 
Projectors 


Lamp. Lamp to be of current manufacture, aged sufficiently 
to establish candle power and held at the correct lumens accord- 
ing to manufacturers’ schedule of the period of test. The lamps 
should be within 5 percent of wattage rating when so held and 
should conform to manufacturers’ tolerances of source size. 


Adjustment of Lamp in Unit. In general, focusing is to be 
done at a distance within plus or minus 10 percent of 100 ft. This 
specification applies to reflectors giving a narrow beam. Where 
the unit is smaller than 12 in. in diameter or of a wide angle 
type, the distance may be reduced without serious error. The 
lamp should be adjusted in the fixture to give the narrowest 
symmetrical beam. The determination of reference lines for the 
beam can be made visual when feasible. In some cases it will be 
necessary to determine the reference lines by setting the beam so 
that the beam is bisected both horizontally and vertically. 


Observations. The beam should be divided by four diameters, 
one horizontal, one vertical, and two bisecting the quadrants at 
right angles. Readings should be made along each diameter at 
one degree intervals by sighting on a test chart subtending one 
degree solid angle. This may be done by any convenient method 


which will give an average value, as for example, viewing with a. 


photometer covering desired field. The beam limits are to be 
taken as 10 percent of the maximum candle power value obtained. 


Reporting Results. Lamp lumen output should be reported on 
curve sheet. Source dimensions and filament type should also be 
stated. It is recommended that a photograph of filament con- 
struction, preferably to scale, be included. 


An average curve obtained from averaging the values for the 
four diameters according to distance from reference point should 
be plotted, showing degrees from center of beam as horizontal 
values and apparent beam candle power as vertical values. It is 
recommended that output lumens and output efficiency within the 
beam be recorded. 


General. It is recommended as desirable that curves be obtained 
on more than one unit and more than one lamp in order that the 
curves may represent the average product of the manu- 
facturer. 


Respectfully submitted, 
COMMITTEE ON ILLUMINATION. 
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Report of Committee on Application of Radio to Railway Service 


Increase in Number of Broadcasting Stations Has Greatly Improved 
Reception on Moving Trains 


Committee :— 


Ernest Lunn, chairman, electrical engineer, Pullman Company ; 
S. D. Dimond, chief electrician, Minneapolis, St. Paul & Sault 
Ste. Marie; John Gordon, assistant electrical engineer, Canadian 
National; F. O. Marshall, assistant superintendent, yard depart- 
ment, Pullman Company; Carl A. Berg, chief electrician, Boston 
& Albany; G. W. Olive, radio engineer, Canadian National. 


To THE MEMBERS: 


During the past two years the attitude of the public toward 
radio has materially changed. Prior to that time everyone was 
striving for distant reception and maximum volume to a large 
extent, ignoring quality. During the past two years broadcasting 


TO BE MADE OF BRONZE IF OBTAINABLE. 
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The cone type loud speakers at the present time on the market 
are superior to the old horns, as the cones cover the audio fre- 
quency range, whereas the horns usually worked best at the middle 
part of the musical scale. 

There have also been placed on the market recently several new 
detector tubes that show a decided improvement. Their A battery 
current consumption is much lower, they will handle a greater 
volume, and the tone quality is also improved. 

The tuning and radio frequency portions of the circuits have 
gone through a period of development, and it is possible at the 
present time to obtain sets having much greater sensitivity and 
selectivity with a much greater gain in amplification for the 
number of tubes used. Shielding is being used extensively, and on 
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stations have materially improved, and there are now in the coun- 
try a large number of super power stations which give greatly 
improved reception over a much wider radius. : 

The influence of these stations upon radio on moving trains 
should be decidedly for the better, as reception from local stations 
is always, from a quality standpoint superior to that from any 
distance unless the transmitting station is exceptionally powerful. 
These powerful stations also permit much better reception in sum- 
mer time than was heretofore possible. 

Many improvements have been made in the audio amplifying 
and loud speaker portions of the receiver. The better audio 
frequency transformers at the present time reproduce satisfac- 
torily the frequencies over the entire musical scale and also over- 
tones and harmonics. 

The better manufacturers are also turning out power tubes that 
will handle the necessary volume without distortion. Of these, the 
better known are the UX-120, UX-112, UX-171, and UX-210, 
all of these having a particular use, depending upon the individual 
requirements. 


some of the sets practically true cascade amplification is obtain- 
able. 


The super heterodyne has been developed also, and it is pos- 
sible to obtain these sets which are usually quite easy to tune and 
very sensitive. 


On the ordinary radio frequency sets, the present device seems 
to be toward single dial control. This is obtained at some sacrifice 
in efficiency but makes the set much easier to tune for the average 
operator. 


No revolutionary improvements or developments are anticipated 
for the near future, and it is entirely possible that during the 
next year progress will be confined to further refinement of exist- 
ing apparatus. 


In the early part of this year we put into special service three 
complete trains comprised mostly of Pullman Cars. Each train 
included one car devoted entirely to the entertainment of passen- 
gers with such facilities as library, moving pictures, dancing, 
musicals, gymnasium, etc. The musical instruments being one 
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Credenza Model Orthophonic Victrola and one radio receiving 
outfit. ; 

The object in this case was to furnish entertainment for the 
passengers while on extended tours by rail lasting from three to 
five or six weeks. There is a*reasonable variety of entertainment 
offered and of a larger scope than has heretofore been employed 
in similar service. 

In the selection of radio receiving outfits several demands had 
to be met, among which the most important are as follows: 
It had to be simple in operation so that the car attendant could 
operate and take care of it while on trips; it had to be able to 
give considerable volume suitable for dancing and without inter- 
ference from the noises of the car moving at relatively high 
speeds; the auxiliary equipment had to be dependable and easily 
maintained by inexperienced parties; it had to be very selective 
in tuning and the quality of reception had to be good. 

All three cars were fitted with the form of antenne as shown 
elsewhere in this report, it being arranged for a simple conversion 
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from loop to antenne or vice versa. In all cases the lead-in is 
taken off near one end and carried through the deck panel under 
the eaves and extends down through the side wall of the car to the 
receiver. Number 10 gauge stranded phosphorus bronze wire 
was used for the antenne. 


The loud speakers on all cars were suspended from the under- 
side of the side deck about 14 inches from the end of the room. 
Three standard radio receivers were installed; one unit in each 
“Recreation Car.” 


From latest reports results have been all that could be ex- 
pected. It is evident a well selected set that will give sufficient 
volume and quality with a shorter length of antenne and with 
selectivity in tuning will be the most practical layout for railroad 
service. 


Respectfully submitted, 


COMMITTEE, ON APPLICATION OF RADIO 
TO RatLway SERVICE. 


Report of Committee on Train Lighting 


Increased Experience With Turbo-Generator on Locomotive for Train 
Illumination Indicates 32-Volts as Desirable Potential 


Committee :— 


P. J. Callahan, chairman, supervisor, car and locomotive electric 
lighting, Boston & Maine; A. E. Voigt, car lighting engineer, 
Atchison, Topeka & Santa Fe; J. L. Minick, assistant engineer, 
Pennsylvania System; F. O. Marshall, assistant superintendent, 
yard department, Pullman Co.; R. E. Gallagher, assistant elec- 
trical engineer, Louisville & Nashville; F. J. Hill, chief electrician, 
Michigan Central; G. W. Wall, electrical engineer, Delaware, 
Lackawanna &. Western; L. S. Billau, assistant electrical en- 
gineer, Baltimore & Ohio. 

To THE MEMBERS: 

Your Committee was directed to present revisions and additions 
to the present standard practice, also to submit all available in- 
formation concerning locomotive train lighting. To this end, the 
following is submitted for your consideration: 


Belt Clearances 


Recommend that the belt clearance as given on Page 45, Sec. 
C, 1926 issue of manual, be revised to read as follows: With all 
parts of the car and axle generator, affecting the clearances, in 
the same position as when new; with the maximum belt tension 
to drive load, and with the generator in any service position with 
respect to the car body, the minimum clearance from any part 
of the belt to 


End sill Brake beam To any 
other part 
Over Under Over Under of car 
Truck supported . ... 1%” 14” OMe 144” 1y” 
Body supported ...... 1%” 2" 234" 14" 14” 


Recommend that steam drips be located on opposite side of car 
from generator, pulley and at least 5 ft. from generator. 


Axle Pulley Axle 


Recommend that a rough turned axle be used for mounting 
axle pulleys, to avoid possibility of eccentric or loose mounting 
of pulley. 

Pulley Centers 


Recommend that distance between center of dynamo pulley and 
axle pulley for body hung generators, be 6 ft. in order that belt 
life be increased through greater friction, and lesser necessary 
tension. 


Axle Generator 


1926 Manual—Page 64—Sec. J. 

Recommend that ball-bearing sizes for controlled speed genera- 
tors, be omitted. Stone equipment no longer being manufactured. 

Recommend that No. 410 Pulley End, and No. 408 for Commu- 
tator End, be added to the standard list of ball bearings that ap- 
pear on Page 64, Sec. J, Manual of 1926. This to permit of the 
inclusion of the E. S. B. Standard. 

Recommend that the generator pulley for sleeve bearing gen- 


erators as shown on Page 39, Fig 5 V-5 be eliminated as obsolete, 
inasmuch as there are very few sleeve bearing generators in 
service. 

Recommend that the shaft head or pulley seat for sleeve bear- 
ing generators as shown on Page 43, Fig. 5 V-9 be eliminated as 
obsolete, inasmuch as there are very few sleeve bearing generators 
in service. 

Recommend that generator pulley end housing be so designed 
as to permit the removal of the head without the necessity of 
removing the bearing from the shaft. 

Page 47—Sec, 6—Par. B. 

Substitute No. 2 A. W. G. for size of wire, and amend to read 
as follows: Shall be covered with two weatherproof braids or a 
rubber jacket, and shall be so supported as not to impose -strain 
on terminals. 


Generator Regulator—Automatic Switch 


Page 66—Sec. 5—Par. J—Manual of 1926, 

Recommend be amended to read—The generator regulator auto- 
matic switch shall be set to close at any and all operating tempera- 
tures at not more than 1 volt above battery voltage. 


Voltage Drop 


Recommend that the voltage drop between battery and lamp 
regulator panel be limited to 1%4 volt for normal lamp load. This 
drop can be maintained in all services, with the.possible exception 
of dining and official cars, with the use of No. 2 A. W. G. wire. 
By limiting this drop to ¥% volt, it will be possible in many in- 
stances to eliminate one cell per battery. 


Interchangeable Generator Support 


In view of the fact that all axle generator manufacturers have 
developed an interchangeable generator support, permitting of the 
application of any make of axle generator, your Committee sug- 
gests that this information be inserted in catalogs, etc., of each 
manufacturer, together with the necessary information as to 
dimensions that must be used in attaching the generator and 
tension support to the car body. 


Rubber Faced Pulleys 
No further data has been received in connection with the service 
obtained from rubber-faced pulleys. There are numerous applica- 
tions which have been made during the past year. Improved 
methods for applying the rubber face have been developed, and 
os hoped that sufficient data will be available after the coming 
inter. 


Your Committee feels that no definite recommendation can be 
made at this time. 


Generator Leads 


eis desired to call attention to the fact that a 3-conductor 
cable, with a heavy rubber jacket consisting of 2—No. 2 and 1— 
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No. 8 wires is being manufactured for use between generator and 
terminal block on car. Several roads have adopted this cable as 
standard and report very satisfactory results. 


LOCOMOTIVE TRAIN LIGHTING 


The lighting of suburban and branch line trains from a turbo- 
generator mounted on the locomotive has reached a point where 
your Committee feels that special attention should be given to it, 
with regard to assisting in bringing about a standardized installa- 
tion. 

In the past ten or more years, these applications have been 
applied in a manner best fitted to meet the local conditions. The 
size of turbo-generator, the voltage, size of train wires, the 
number and location of lights, has varied considerably, until today 
we have over 1,200 turbo-generators varying in size from 114 kw. 
to 7% kw. with voltages varying from 32 to 110. 

The operation of this equipment has been very satisfactory and 
the maintenance cost very low, which tends materially to increase 
its attractiveness. 

While there are in service a large number of 1% kw., 2 kw. and 
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with Locomotive Train Lighting installation. However, there 
are a number of points in favor of a 32 volt installation, in spite 
of its comparatively high first cost. The fact that 32 volts is 
being used in axle lighting permits of handling but one voltage 
lamps, permits of a cheaper battery installation, where batteries 
are required, reduces the maintenance cost of batteries and permits 
of these cars being attached to axle lighted equipment, without 
the necessity of changing lamps and at a time when there would 
possibly be no one available to remove the lamps. 

The necessity for auxiliary batteries is largely governed by the 
particular service. There are instances where cars equipped with 
battery’ auxiliary and cars with no auxiliary are being operated 
in the same service. However, in one particular case, the battery 
is also being used with a heat control equipment. 

Except in extreme cases, there appears to be no particular need 
for battery auxiliary where locomotives are made up on the trains 
in the yards. The steam for turbo is always available when train 
is in service, and with the proper inspection, should take care 
of the cars without serious interruption. 


The maintenance cost of this equipment is very small. The 


Train Lighting Locomotive—Showing the Application on Conduit, Turbo Generator and Terminal Box 


3 kw. generators, a 714 kw. is now being applied in practically all 
installations which permits of handling conveniently ordinary 
trains of from 10 to 12 suburban cars with additional capacity for 
from 3 to 5 cars in emergencies. 

For the larger applications of this form of lighting, including 
sleeping, parlor, mail and dining cars, requiring a battery for 
each, or for every other car, 15 kw. turbos are being developed. 

At the present time one road is engaged in the application of 
this form of lighting for main line equipment, consisting of sleep- 
ing, parlor, dining and observation cars. For this year’s report, 
emphasis is being placed on the design of suburban equipment 
and the possibility of the further development of this form of 
lighting will be investigated as information is received. 

The generator voltage variation of from 32 to 110 volts has 
been brought about through local conditions. It is, of course, 
apparent that with 110 volts the line drop is considerably reduced, 
thereby allowing the use of a much smaller train line wire at a 
correspondingly less cost. The 64 volt installation is in extensive 
use, although the line drop is materially increased, together. with 
an increased cost of wire. This voltage is practically standard 


locomotive cost is not increased a great deal, inasmuch as the 
turbo-generator for headlighting must be maintained on all loco- 
motives and the same force with few exceptions will be available 
for the maintenance of the larger type turbo-generator. The main- 
tenance cost of the cars is very small, consisting principally of 
lamp renewals, shade renewals, etc. To insure this small main- 
tenance cost, it is essential that sufficient consideration be given 
to the installation, both as to the quality of the material and the 
application of same. 

The following data is presented for consideration, with the 
idea of developing a standard installation which will be available 
for any who might be interested. 


1—TURBO-GENERATOR 


A.—Characteristics 


(a)—V oltages of systems used. , 

1.—While 32, 64 and 110 volt generators are available, the 64 
volt generators being furnished with a 32 volt a.c. tap for head- 
lighting, your Committee is of the opinion that a 32 volt system, 
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because of the fact that cars may be used for lighting with axle 
lighted cars, should be adopted as standard. 

2.—The generators must be compounded sufficiently to care 
for maximum train lighting load plus line drop. It is most 
important that particular attention be given to this, as the proper 
voltage of lamps depends entirely upon it. 

(b)—Turbine must be designed to— 

1.—Be economical in steam consumption. 

2.—Be accessible for regulation and inspection. 

3.—Be provided with a suitable speed control. 

4.—Be capable of operating over ranges of boiler pressure ot 
from 125 to 225 tb. 

(c)—Mounting. 

1—Weight and size of unit should, be such as to permit of 
easy mounting of same on locomotive boiler. 

2—Should be mounted in same general position as present 
headlight machines, namely parallel with boiler and as close to 
cab as possible. 

3.—Brackets or plate castings should be of sufficient thickness, 
as to eliminate possibility of damage to bearings, etc., through 
excessive vibration. 

(d)—Steam Line Construction. 

1—Steam line should be as short as possible, in order that 
condensation may be reduced to a minimum. 

2.—Globe valve should be installed in steam line adjacent to 


CRORE RHEE HEWES 


Showing the Method of Applying Conduit to Rear of Tender and 
the Application of Dummy Receptacle 


turbine housing to permit control of steam during inspections and 
prevent injury to maintainer. 

3—Steam supply line to be so constructed as to eliminate 
steam pockets. 


2—CONDUIT & WIRING 


(a)—Size of conduit to be determined by size of train line 
conductors. 

(b)—On account of size of train wires required, fittings should 
be of such design as to permit of easy, application and main- 
tenance. Fitting design must also be such as to give maximum 
protection to wires from deteriation due to heat, gas, weather, 
etc. 

(c)—Conduit should be continuous from generator to point 
of flexible connection to train, except for short flexible connector 
between cab and tender. 

(d)—Control of current supply to train should be by means 
of an approved safety switch, located preferably on back board 
of cab over firing aisle, and within easy reach of enginemen. 
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(e)—A train line terminal box of adequate design to meet 
service conditions should be applied on outside front wall of cab, 
to permit of disconnecting wires for removal of ‘cab. 

(£)—Suitable weatherproof outlets should be applied to ends 


A Close-Up View of Turbo-Generator.. and Terminal Box 
Application 


of train-line conduit run, where generator leads center and 
flexible train connector leads leave conduit. 


(g)—Suitable extra flexible cables should be used between 
These cables should 


Showing Agplication of Conduit and Safety Switch to Cab 


be of sufficient length to permit of trains passing over curves 
without fear of straining or breaking cable. 

(h)—Dummy receptacles at front end of locomotives and at 
rear tenders should be mounted on the under side of a boiler 
plate, mounted on suitable bracket. 

By the insertion of the train line plug of the flexible connec- 
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tion between engine and train as covered in Sec. G., into the 
dummy receptacle, when plug is not in use, a considerable amount 
of damage may be averted. 

Conduit fitting for end of conduit run at this point, should be 
mounted on top of boiler plate. 


Showing Method of Applying Conduit to Car Roofs 


(i)—All conduits should be securely clamped. This matter 


should receive special attention. 


3—CARS—CONDUIT & WIRING 


(A)—Every effort should be made to insure a proper light 
distribution. It is recommended where possible, that the stand- 
ard spacing for through line coaches be adhered to. Suitable 


Line 


Showing Method of Supporting the 
Between Cars 


Train Connectors 


fixtures and shades adapted to the type of car to be lighted 
should be obtained, special attention being given to the general 
appearance of same. 

(B)—Conduits. 

In the case of new equipment, conduit should be run on the 
interior of the car, but not exposed to view. However, in the 
case of old equipment such as might be used for branch line and 
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suburban service, it is more economical and more desirable to 
apply the conduit to car roof. In such installations, the conduit 
may be in continuous lengths entering platform deck through an 
elbow, which will extend a sufficient distance inside deck to pro- 
tect wires leading to train line receptacles. There may be in- 
stances where roof junction boxes may be necessary, but ordin- 
arily, car circuit wires may be connected to train line wires inside 
of platform deck by means of a clamp, which may be applied to 
train line wires. This method creates a very great labor saving, 
and is as serviceable as ‘necessary. 

(C)—Wiring. 

For the car circuit wiring, Wire Mold has been found very 
satisfactory, both from a cost standpoint, as well as from a 
labor-saving in application standpoint, together with its general 
appearance. Necessary fittings such as elbows, tees, junction 
boxes, outlet boxes, etc. are available when required. This 
moulding is attached to head-lining with small clamps and can 
be arranged for panel effect by the addition of wood moulding 
strips from the side of head-lining to center. 

Fixtures used with this installation are a matter of choice. 

It is recommended that the fixtures be either the railroad’s 
standard for car-lighting service, or where efficiency and economy 


Interior View of Cars Showing Arrangement of Fixtures 


are prime requisites, the use of a deep bowl glass reflector with 
a simple design of fixture. 

The cut-out switch and fuses may be located in the saloon, 
and may be arranged for one or two circuits as required. 

If service requirements call for the application of a storage 
battery auxiliary, a car circuit battery control panel, several 
types of which are available on the market, especially designed 
for Locomotive Train Lighting, may be mounted in saloon, or 
some other convenient place. 

The following is a list of installations in which a_turbo- 
generator of 5 kw. or greater capacity is used: 


Sys- 
No. of | Gen. tem Voltage Train No. of 
Railroad gen. cap. train loco. line cars Auxiliary 
Bn (See Me eaaeien 33 714 kw. 32 oe 3 wire 140 None. 
BOR Boks 2 Skw. LtSie «215 2 wire 8 1 bat. per tr. 
GC Be & ORE 39 7kw.. 64 32 3 wire 198 None. 
C.cM. & {Sta Berio (734 kw... 64 32 Sswire se | 4008s 
Co Rise Pies 7% kw 64 32 3 wire 127 50 bat. 77 
none 

Cy &eUIN Wittens 3 7%4kw. 64 32 3 wire 33. None. 
N.. Pigeeeaneee 9 7% kw. 64 32 3 wire 36 None 
Te iGet 8 Leones 1 7%kw. 64 2 3 wire 10 None 

The C. M. & St. P. also have approximately 1,100 locos. 


equipped with 1% and 2% kw. turbo-generators used in this 
service. These turbos. were originally purchased for head- 
lighting during the days of the arc lamp. It was later found that 
with the introduction of the incandescent lamp sufficient extra 
capacity was available to light two or three cars. 

Your Committee presents this information, not as a recom- 
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mended standard practice, but rather as an assistance to those 
who may be contemplating this application. It is further hoped 
that from a study of the above, together with improvements 
which will come with the several installations that will be made, 
a standard practice form may be compiled. 

It is recommended that the succeeding committee be instructed 
to further investigate the possibilities of Locomotive Train Light- 
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ing in the field of branch line and main line operation, inasmuch 
as it represents a modernization of the older type of so-called 
Head End Lighting, and in the modernization of the same, the 
locomotive train lighting system as it is being developed, holds 
some possibilities along this line, worthy of study. 
Respectfully submitted, 
CoMMITTEE ON TRAIN LIGHTING 


Report of Committee on Electric Welding and Heating 


Numerous Photographs and Diagrams to be Added to Manual to 
Cover New Developments in the Art 


Committee :— 


F. H. Williams, Chairman, assistant test engineer, Canadian 
National; E. Wanamaker, electrical engineer, Chicago, Rock 
Island and Pacific; Ernest Lunn, electrical engineer, Pullman 
Company; A. M. Frazee, electrical engineer, Duluth, Missabe 
and Northern; C. E. Moring, electrical engineer, Southern 
Pacific; J. C. McElree, electrical engineer, Missouri Pacific; 
T. A. Johnson, electrical engineer, Central of Georgia. 


To THE MEMBERS: 

In compliance with instructions your committee has gone 
further into the subject of heat treating, arc welding, and metal- 
lurgy and has prepared, subject to approval, additions to the 
welding manual and is submitting for your consideration to be 
included in the manual as addition to the present data the 
following: 

Section 1—Arc welding 


Chapter 2—Fabrication of Structural Steel by Arc Welding. 
Describing by illustrations and data the use of the are in 
structural steel work, practical applications, preparations for 
the work, tests for the tensile strength and illustrations by 
sketches and photographs of the work in various stages of 
process and tests as carried out. 

Section 6—Heat Treating 

Chapter 1—Describing normalizing locomotive side, main rods, 
and similar parts and annealing low carbon steel forgings, iron 
draw-bars and similar parts (wrought iron). 


Chapter 3—Describing carbonizing and case-hardening processes 
giving practical information as to process in carrying on this 
work and illustrating same with photographs. 


Section 7—Metallurgy 


Chapter 1—Describing the metallurgy of iron and steel (with 
reference to welding and heat treating) illustrating with 
photographs. 

Chapter 2—The metallurgy of electric arc welding (in mild 
steel) describing these processes and illustrating with 
photographs. 

Chapter 3—The metallurgy of heat treating describing this 
process and illustrating with photos. 

Chapter 4—The metallurgy of non-ferrous metals describing this 
process and illustrating with photographs. 

The secretary-treasurer informed us that the printing of this 
addition to the manual on welding, on account of the many cuts 
that will have to be made from the photographs and drawings 
will cost approximately $600. 


Action to be taken 


Your committee recommends that the above described addition 
to the welding manual be accepted and authority for the above 
expenditure be granted and that the proposed addition to this 
manual be turned over to the committee on looseleaf manual to 
be put in proper form for printing. 

Respectfully submitted, E 
COMMITTEE ON ELECTRIC WELDING AND HEATING. 


Report of Committee on Manual 


Uniform and Standard Forms for the Preparation of Committee Reports 
Will Greatly Assist Those Editing Reports for Manual 


Committee :— 


L. S. Billau, Chairman, assistant electrical engineer, Baltimore 
& Ohio; J. A. Andreucetti, assistant electrical engineer, Chicago 
and Northwestern; G. H. Caley, electrical and signal engineer, 
New York, Ontario and Western. 


To THE MEMBERS: 

Your Committee respectfully submits its report on the follow- 
ing subjects: 

1st—Completion of the first edition of the Manual of the 
Association of Railway Electrical Engineers. 

2nd—Method of procedure for revising the Manual annually 
to keep it up-to-date. 

3rd—Standardization of the form of committee reports. 


Action recommended 


Your Committee recommends the following action be taken on 
these subjects: 

lst—That the recommended method of procedure for annually 
revising the Manual be adopted by the Association. 

2nd—That a standard form for committee reports be adopted 
by the Association, and that the Committee on Manual in con- 
junction with the Executive Committee develop the details of 
these instructions which will be sent.to each chairman by the 


Secretary along with the instructions for the work of the 
committees. 


Recommendation for future work 


The future work of the Committee will be confined to the 
routine work of revising and editing the Manual and carrying 
out such specific matters-as may be referred to this Committee. 


1. Completion of First Edition of the Manual. 


The first or 1926 edition of the Manual of the Association of 
Railway Electrical Engineers has recently been distributed to 
the members. As you have been advised by letter from the 
Secretary, the Executive Committee has decided upon the follow- 
ing plan for the distribution of the Manual. 

(a) Each member will receive a complete set of sheets com- 
prising the Manual as well as revised and additional sheets that 
will be issued each year. 

(b) The loose leaf binder for the Manual will be sold to 
members and non-members at a price of $1.50 and can be 
obtained from the Secretary. 

(c) Sheets for the Manual will be sold to non-members at a 
price of 10 cents each, except certain sections of the Manual 
which will be issued as complete units and sold at prices to be 
established by the Executive Committee. 


—— 
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2. Method for Annual Revision of the Manual. 


The revisions and additions to the Manual are the function 
of the various standing and special committees, the duty of the 
Committee on Manual being limited to the editing of the subject 
matter that has been decided should be incorporated in the 
Manual. 

Each committee shall include as a part of its annual report a 
section entitled ‘Revision of Manual” which shall cover the 
following: 

(a) What changes, if any, should be made in .the subject 
matter already published in the Manual pertaining to the work 
of the Committee in question? 

(b) What obsolete matter should be withdrawn? 

(c) What new matter, if any, should be inserted in the 
Manual? 

If the work of a committee is of such character that it has 
nothing to present that should be inserted in the Manual, it 
should so state in its report. 

After the report of the committee has been acted upon the 
section covering recommendations for the Manual and action 
taken on it will be reviewed by the Executive Committee. If 
approved, they will be referred to the Committee on Manual 
for handling in connection with the annual revision of the 


Report of Committee on 
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Manual. Ii the Executive Committee considers that the matter 
should receive further consideration, it will be referred back 
to its committee for further action and presented at the next 
anuual meeting. 


3. Standardization of the Form of Committee Reports. 


It is felt that a standard and uniform form for the preparation 
of committee reports will greatly aid the work of the Committee 
on Manual, reduce the amount of editing necessary, etc. It will 
also be of assistance as well as benefit to the Association in 
taking action on committee reports when presented at the annual 
meetings. In this connection following form is suggested: 


lst—List by items the subjects covered by the report, the first 
to consist of “Revision of Manual” as described in this report. 

2nd—Action recommended to be taken on each of the subjects. 
For new subject matter this would cover (a) insertion in the 
Manual, (b) accepted as information, or (c). accepted as a 
progress report. 

3rd—Recommendations for further work of the committee. 

4th—The body of the report, each of the subjects covered 
being treated separately. 


Respectfully submitted, 
COMMITTEE ON MANUAL. 


Automatic Train Control 


Information Is Both Given and Sought Regarding the Subject Upon 
Which Much Attention Is Focused at the Present Time 


‘Committee: 

F. E. Starkweather, Chairman, electrical engineer, Pere Mar- 
‘quette; Roy Liston, mechanical inspector, Atchison, Topeka & 
Santa Fe; F. L. Rutledge, supervisor locomotive electric equip- 
ment, New York Central; C. G. Winslow, asst. electrical engineer, 
Michigan Central; A. G. Mueller, supervisor automatic train 
control, Chicago, Rock Island & Pacific. 


To THE MEMBERS: 
Your Committee has held meetings during the year ‘and has 
the following suggestions and information to submit: 


Power Supply 


Energy for a Train Control system is obtained in the majority 
of types in service, from headlight turbo generators. 

The load of the majority of types of Train Control systems in 
‘service is from eighty (80) to one hundred and fifty (150) watts. 

The recommended voltage that should be maintained, assuming 
that a thirty-two (32) volt turbo-generator is employed, is from 
thirty-one and one-half (3114) to thirty-three and one half (33%) 
volts, taking into consideration that a one and five-tenths (1.5) 
volt drop from a turbo to Train Control mechanism. This will 
insure the best operation and maintenance, although a number of 
different types of Train Control will operate satisfactorily on a 
greater variation in turbo voltage. 

The governor valve of the turbo should be given the proper 
‘maintenance to insure that the voltage can be maintained between 
the limits mentioned above, it being particularly necessary in sec- 
tions where the locomotive water supply is not of the best. To 
prevent incrustation, it is suggested that once or twice a week, 
a small quantity of valve oil be put into the steam pipe leading 
to the valve. To do this a “Tee” should be placed in the steam 
pipe and oil inserted at this point while the turbo throttle is closed. 

While grounds in the headlight wiring may not prevent the 
proper operation of Train Control apparatus, such grounds are a 
potential source of future trouble. A combination of grounds 
‘might give serious trouble. Therefore, it is strongly recommended 
that headlight wiring be kept entirely free from grounds. 


Inspection 


Complete inspection should be made of all train control 
apparatus each time engine arrives at terminal. This inspection 
‘should include check of all operating characteristics in such 
‘manner to disclose grounds, opens or shorts in circuits; leak- 
age of air, restricted pipes or ports and complete functioning 
of each electric and pneumatic unit. 


Test Equipment 
Test apparatus should be provided and maintained to facili- 
tate test and inspection. 
Records 
Records of condition and functioning of equipment should be 
maintained on suitable forms so that comprehensive analysis of 
performance can be readily made. 


Maintenance 

Conduit systems should be maintained in good condition. All 
conduit should be kept tightly fastened to its supports and free 
from any accumulation of coal or dirt. The drainage holes 
should be periodically inspected to see that they are keeping the 
interior of the conduit free from the accumulation of water. 

All wire connections should be inspected periodically. Also, 
see that nuts on binding posts are properly tightened ‘and 
locked and that the wire leads away from the binding post in 
the proper manner, with sufficient slack to prevent any strain on 
the binding post. 

Other electrical parts should be inspected periodically, cleaned 
thoroughly and worn or defective parts replaced. 

Pneumatic parts should be inspected and cleaned regularly in 
a manner similar to standard practice for air brake equipment. 


QUESTIONS AND ANSWERS OF TRAIN CONTROL 
EQUIPMENT 
What is the Actuator? 
Answer: The Actuator is an air-operated differential piston 
and mechanism mounted on the automatic brake valve. Its pur- 
pose is to move the rotary valve to the service position automati- 


Question: 


cally. 
Question: What is an E. P. Valve? 
Answer: An E. P. Valve is an electrically-operated air valve 


used to control the operation of the actuator. 

Question: What is the Whistle Valve? 

Answer: The whistle valve is an electrically-operated air 
valve used to sound a whistle. 

Question: What is a Receiver? 

Answer: A Receiver is a two pole electro-magnet which is 
mounted on the locomotive. Its purpose is to react on the 
engine electrical apparatus, the caution or stop indications, dis- 
played by fixed signals. 

Question: What is an Inductor? 

Answer: An inductor is an iron core wound with wire and 
enclosed in a non-magnetic housing which is generally mounted 
on ties adjacent to the running rail. The purpose of the in- 
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ductor is to react on the engine electrical apparatus by means systems are of a lamp type, having in most cases standard S-17 

of the receiver, the caution or stop indications, displayed by fixed bulbs with medium screw bases. The filament of the lamp is. 

roadway signals. iron wire and the bulbs are filled with hydrogen gas, and their 
Question: What is a Ballast Lamp? use is to maintain a constant current to the train control ap- 
Answer: Ballast Lamps or Resistors used in Train Control  paratus during fluctuations in turbo-generator voltage. 


TYPES OF TRAIN CONTROL IN SERVICE 


Final Inspection of Automatic Train Control Installations By Interstate Commerce Commission. First Order 


GEERT TES: PIR. ee aeons November 919-30; 1923.0. 0sac—% ame PUOIAT <a oe secre aldara hoeeee eee Ramp. 
(Ce or Al Meenas costes preter January 0-207 1925.05. 62). ohne BVEaler® cuihic. ctile cee ie oeenenneetene Ramp. 
OW RR Go Notas Sager March 24-April 10, 1925... nee IRBOTL |’ 5, 5 sa Se-a)avlelg thew epebenpeiee Two-Speed 
GH. & SeA; ae dauceecnrens Malye 13325; 4.1925. oes cevs a,-0o eee iNfationial. (ser svaeet one eects Intermittent Induction 
Sy Daf ta eons aise certo aareys Julye S0SAe i25 1925)... ot cane MevtiOnal «..5,. os at melee Intermittent Induction 
Std Oban ee anes JME d 0 bball 4) 4c horas PUREE LS UNaAtION al | 05 Sous eee Intermittent Induction 
Gy Caml ORES at bik plac At reeN een Aussi wA-Sept.) 19) 1925..." 2nd eee PSEMETICAN:'.:04joheuehnetaeemetiets Ramp. 
IN GG Wi Giseekot nee cis tone ee Septes-Octs LO .01925)....., 2 sri an eee (CisttOS cea ENA cee bin slo re Three-Speed 
CoB Oem hier is cont eaaes Septs 22-OctalO #1925 5) 2 ee ee SEN CRRA BS FS pois cites Intermittent Induction 
Ue Be Se nk wi eaerencten see Rages Oct a/SIN OV 7419255. eu cs oe eee WOT! |. foo)... aha ee ee Two-Speed 
GAIN 2 aia Renee eee et. 28-Nov.. 19: "1925. }.'.. eee Sprague... da. sny oo eee Intermittent 
INGE ABRs Wee Saisie ee oiete Jani o12-Fep, .45 31926... soa See Natrona . |... /24.ceed geen etre Intermittent Induction 
Reading ee seuc ts ti Lear Nanyi2 Bel nOsnlO265- 0-2). ee (Cot a URIS Cees 8 Mic. os ae Three-Speed Continuous 
CUR YR sot Ne Te vss Acne fan, We-Febo 13.0 1026; \..04 2 oes OMMROEROT |); 5, ic ekeeceleene aa Three-Speed Continuous 
A SEL 8 Se Ee Siero cere Jane S-Heb 241926...) a see GTOT |. h'-. aas SRSA e ae Three-Speed Continuous 
Ace Ge See ae AU, cartes rere Miaiwo= iat 25.0 O26. ine hee General’ | Sos eke Ge Auto-Manual 
DSN atin Se en ere eon Mar tes—Aptye2, (19267), ct eee WON |, 1... naka Se eee aa Two-Speed Continuous 
ANE PS ren RU eg a TY Mars 12*MWari 27, 19265... Ae aRUC! |. 2 aah eae Intermittent 
CAMs Ce STET Pit ren bau gancciees Mara Z9=Aipr. 7 1926... 2 eee Winton) <5..,! an oeee omens Continuous Stop 
Pa Mepieh eet eee April 1621926.) 0 00 A ed General 0.2.4. ee Auto-Manual 
DE) ERR VWs eee ee emia ee ae Apion OZONE aes Rs os Lhahteye ae mROTe Rn cg oe a . Two-Speed 
Nath x aM SUE at At tebe | SA prileyZ2o May 04. 1926 a) Ciena Meee g fois Slr as Gee Continuous-Stop 
Gaei Nt Woe Lee Te Mays e4 Sette can Sicss ae Sek ee General 0. Sear eeie Two-Speed 

* Original ramp installation. No report issued to date. I. C. C. reports issued on all above inspections—except: P. M.—C. & N. Wu 

STATUS FOR JULY, 1926—SECOND ORDER 
Permanent Installations Completed or in Service 
Bel memne ce nyenceien sorte ermeave es Bostomstosopringtield’ Mass enemies. lan eer General—Auto Manual ................ 258.5 
CE Be O ee se Sauces Padifie) Jeti; la. to: Lincoln, SaNeneeamreens. 2. 254 Sacto Sprague-Intermittent .....see eee 99.5 
CANDO 28a T a wie stoner Somerset, Ky; to Chattanoopa,’7ieanene......\cseee ss General—Auto Manual’ ............... TAY By 
CCG FOES TAO. Mee aeteaeesys Mattoon to; leanox, + LU sas 08 cin en eMeneen ens: 6 «soe eine General—Auto Manual 2.) yee 181.1 
(CRIN oer Seee Dt mutworiet bic INewmRocktord to% Minot) aN lOc. a): c)- a ene Sprague-Intermittent 2.) see eee 113.4 
SAG SrA A cranes Soa ee Mee Waterloo; tot, Dodges Mate aqme mreiteter: sve .c.c sete seats Union—Stop 2. nial 35.02. each Cee YS.5 
VES Sc ARIHee abe ran eee Jackson’ to wNiless SMich. ec ce e e een: onc she's olsee ulema General—Auto Manual .......2 2. geen. 233.0 
BP SMe erties stiri atte adie ard Lansing to. Detroit, (Mich jn. pags Genenns ot's oo Dee cera General—Auto Manwal... c-sieee 78.49 
INVER 1 oe aes eee ene Gleyeland, O% ‘to Buffalo, wIN2 Yee Gee. bcc Sele General——Auto: Manual’ 7.) .-3 eee 702.5 
INE Peed ieilc bee hada ete Dickinson; §N. 1D: to Glendive sMiontemmerre: 2.0) e seine Sprague—Intermittent “4. ..2\. eee 106.0 
Southern ctype ee eee Greenvalle©S "1G. to, a thanta Gasper rcl.) tse ene General—Auto Manual ..%..0. 2) see 306.8: 
Sh Pe eee Sabor mate ite Tracy. to Fresno,’ Caliis.-,¢i0 eee Ginn. contents National—Intermittent .>... 9] opueeeee 125.4. 
KOR eee Ba Peter dahon Weta a AL grils North Platte to: Sidney; Nei ac eenemeetnie ica. bs sci ceils Union—Two Speed 24.2)... a eee 248.0) 
Permanent Installations Under Construction 
AG TRE Rr pe gris ecetre rete ioe seats schicago; to Chillicothe sulle. seep eeRemEMes IC telat nie ieee Union—Three Speed’. © ss...) see 248.0° 
B..& OA avs tet cn slaeete -Baltimore,-Mdto Philadelphia® Pacer... cas ace General—Auto Manual ............... 185.0. 
CN& One, Sree eed came Staunton to Clifton Forge: S$ Vamemecee.....-isicne nee Union—Intermittent ..... +, 0) soe tanaee 55.0 
CASENIWise atrsete tate veremers Clinton to Bootie, lak Natt ee eee Gs oo a eee General—Two. Speed, .....)-. see eee 414.0° 
(COR. ALSOP ge es ce ee Davenport to Des. Moines, (dais oer «sos ele Regan—Ramp: .2: 43... «ss eee 243.7 
GH Se otis las be i en tees Glidden to, San Antonio, Legacaemaeeme -o'. as .arneeuey National—Intermittent ................ 123.0. 
TLS SNR rae ier etc eee a Mobile, Ala., to New ‘Orleatisy Daseeet 3 «.!s vs ose een Union—Stop. os £0 hc aisle edo eee 139.0 
Peniny Petyec cee een ea iste Harrisburg to, Altoona, Pag. ae waarmee « aisb...ce:.unweeetatak Union—S top. 2c sce ac sist cae enon ee 479.0 
BHCC TSO Leica a ones Pittsburgh, Pa... to Newarls (Ohiommameats,. 2 dies «ice eed Union——Stop i sy..\\o'a.6 secckrd cen ee 313.98: 
St L.-5. Bsa heer eee rete Monett, Mo. tov Atton; Oklage rams. orleans National—Intermittent ................ 71.0. 
Territory Selected 

IAS Goljchoter encarta south: Rocky “Mount, N.C. toitforence, S.C... die oe ee eee i 344.2 
GRR RIN ag Siar eee eames Elizabeth to Bay Head, Ni. J 2 Semeertmee ss. vis 5 & cin cae ete aig ten Es a ve Te 49.7 
CoB Lhe. a sa ee ae Se Danville, Ill; to Clinton’ Indie. < .e EE Ee ee ee ee AAP 77.4 
COMES StaP pirctacem seein dents LaCrosse'to Portage, Wis). gece. ss 0 2 Se ees Se eA ee ee «= 200m 
OFF Fe a) Mit vd AIA A ia Sa Motion, to Indianapolis; - Ind?simmemeenter os vivkane caine 
Dries Fixer te th, Mere cometary es Albany to Whitehalf} N.Y) s 5:6 eens o-« creak. Ds a a's ddl acres cs oe line et ee en 154.0 
TRAV, papi AS PU ee de SE Faston. to’ Sayre, » Pas? .\ gees cl Si Cie as Di ents ae int tn 484.58 
1 Ali A en. AR aS Tah Jamaica... to, Babylon, | Log} wgsayieppmeme ees = 5 ina te eee ee er 55 
INE WEN labels oe diins «oe New ‘Haven, Conn. to,Providencemmitaet.: ....4 »chalsc. sawn lace an eile ne ee 226.0 
IN Gr W see dae ner tomictete ote os hoanoke, Vai to Shenandoah, Wotememmees » 1. <5. eis eake eek nd er ee ee 132.6 
RR eadan cies tee kia ee Béthlehem.to Jenkintown) Pagpmemee.. ... 20a aye 
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Devices Selected by Carriers in Second Order 

General Railway Signal Company. 

INTERMITTENT: 

Baltimore & Ohio. 

Boston & Albany 

Cincinnati, New Orleans & Texas Pacific. 

Cleveland, Cincinnati, Chicago & St. Louis. 

Michigan Central 

New York Central 

Pere Marquette” 

Southern 

Two SPEED CONTINUOUS: 

Chicago & North Western 
Miller Train Control Corporation. 

Chicago & Eastern Illinois 


National Safety Appliance Company. 
Galveston, Harrisburg & San Antonio 
St. Louis-San Francisco 
Southern Pacific 


Regan Safety Devices Company. 
Chicago, Rock Island & Pacific 


Sprague Safety Control & Signal Corporation. 
Chicago, Burlington & Quincy 
Great Northern 
Northern Pacific 


Union Switch & Signal Company. 
Two SPEED: 
Union Pacific 
THREE SPEED: 
Atchison, Topeka & Santa Fe 
STOP: 
Illinois Central 
Louisville & Nashville 
Pennsylvania 
Pittsburg, Cincinnati, 
INTERMITTENT: 
Chesapeake & Ohio 
Selection Not Announced. 


Chicago & St. Louis 


Atlantic Coast Line, Central Railroad of New Jersey, Chicago, 
Indianapolis & Louisville, Chicago, Milwaukee & St. Paul, Dela- 
ware & Hudson, Delaware, Lackawanna & Western, Erie, Lehigh 
Valley, Long Island, New York, New Haven & Hartford, Nor- 
folk & Western, Reading. 

Date of Completion Suspended Until Further Order of Com- 
mission. 

Boston & Maine, Missouri Pacific, 
York, Chicago & St. Louis. 


Exempted. 


Buffalo, Rochester & Pittsburgh, Chicago & Erie, Chicago, St. 
Paul, Minneapolis & Omaha, Kansas City Southern, Oregon- 
Washington Railroad & Navigation Company, Pittsburgh & 
Lake Erie, Western Maryland. 


No Decision Announced—D. L. & W., Erie. 


Chicago & Alton, New 


Exempt 


Buffalo, Rochester & Pittsburg, Chicago & Erie, Chicago, St. 
Paul, Minneapolis & Omaha, Kansas City Southern, Oregon- 
Washington Railroad & Navigation Company, Pittsburgh & Lake 
Erie, Western Maryland. 


Date of Completion Suspended Until Further Order 


Boston & Maine, Missouri Pacific, New York, Chicago & 
St. Louis, Chicago & Alton. 


*Single track operation without intermediate wayside signals. 


FINAL INSPECTIONS OF AUTOMATIC TRAIN 
CONTROL INSTALLATIONS BY INTERSTATE 
COMMERCE COMMISSION SECOND ORDER 


eM oul tee AvorilelOrs gaytdsu<s. 5 General scene an; Auto-Manual 
1 eee May 17-June 3, 1926..Union....... Continuous Stop 
PP Ty's «© Pal yas fa Bhesis ns come ae Rares? o.% Two-Speed Cont. 
Soe aera els Aad VASE one earn Nationalinasnmacns Int. Induction 
MIG ET. citys, a6 Vulyese eee nea s General, os ates Auto-Manual 


IC. C. reports not yet issued on the above inspections. 
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Roads Upon Which Train Control Installation to Comply 
with I. C. C. Orders Was Completed July 18, 1926 


First order Second order 


(ee hs are | 
Road Miles of track Engines Milesoftrack Engines 
PAN SHEN a dh) eta 203.97 87 pee he a" 
ACR ete ets 239.0 D5 
B:& O Speers 69.2 130 Shae sot 
B SARs. oars 234.5 202 258.5 8 
Bice Mappers oe 
Gaga Net eee tc kst ere 65.6 30 
Cit, OMe aes 
GC. CARR eeey es hcts os 
C.. & He a sey ees 210.8 138 
G CeiNGWeieeeent..: 298.0 122 eee 4 Oe 
Ce Barer O mieere seinen 139.8 58 99.5 39 
Ora htc he (ae inn Mire ie Of} SY 
GCaMe Se Stier ec: 216.2 58 
CeRGis Seria 330.8 105 ee Bea 
CrNgOs Qa PA etry ca: 235.0 95 DT eh 63 
Ci CHCace Silas as: 200.8 72 181.1 15x 
Dit Eien eretaeiste ee 118.3 60 
Dilan Se Wiener. 282.0 69 
Erie sc Aap con ae - 
G: ELS RASS eae 50.7 38 te 
GN eee ica: 142.57 35 113.4 24 
1 (Chee eee 243.6 , 56 98.3 38 
Lee Vie aes ere 175.02 150 
Lily taht er 
Li& NUS aaa 162.0 47 SS 
M: Goa ea eee 149.0 170 233.0 > 
BU Wa Si ree hea 8 SE 50.0 39 S S 
Ne Ye Gre ee: 5531 444 702.5 375 
Ne YaG: &:S ty eee eer 154.85 45 S S 
INE EINE TAL IE 119.6 60 
Ni: Sa. Wie ot oe ee 106.1 41 
Ni Pike eee 109.6 30 
O; WARSRE SaNeeeee! 86.1 33 1d E 
Page ch ee ee 166.21 162 aa a 
Pi), Me ee eee 60.9 65 78.49 “4 
PYCFCL&eS th eee ee 
BP, Sl ee ee ee eee 227.68 103 if E 
Reading }as eee 113.0 50 ats 
Ri Rig Pee eae 
St; D.-SS aes 44.4 40 Se Ha: 
5S: Pee eee 100.1 125 125.4 75 
Southertigee see ae aoe 308.0 65 306.8 35 
U. Bia eee eee 204.0 99 248.0 31 
Wea Sees eee 
‘Totalet, epevencite: 6,238.21 3,215 2,702.69 695: 
S—Order Suspended. 
E—Exempt. 


..—Second Order not completed on above date. 
*—Included under First Order. 
x—In addition to First Order. 


Additional 


Experimental Installations Not 


Either Order 


Included in 


Clark System: 

Installed and tests being conducted on 20 miles of track on 
Michigan Central Railroad between Jackson and Rives Junction 
having 10 equipped engines. On July 13, a test was made by the 
proprietors in presence of railroad representatives. 

Miller Train Control Corporation : 
* Ok Ok 

Installed on 28 miles of track on New York Central Railroad 
between Air Line Junction and Monroe on the Detroit branch 
with 10 equipped engines. 34 inductors are in operation on the 
roadway and 12 test inductors in service at engine terminals. 
97 additional track inductors ordered for installation upon that 
part of the division not already equipped. 

Ok Ok 
Regan Safety Devices Company: 

An experimental installation of this Company’ s intermittent in- 
duction system of automatic train control, including speed control, 
is made on the Buffalo Division of the Erie Railroad between 
Attica and Depew, N. Y., 22 miles. 


348 RAILWAY ELECTRICAL ENGINEER Vol. 17, No. 10 


Webb Device: No. 2. Is a split reduction effective in producing a smooth stop 


; icant j i atic al eration ? 
The test of the Webb ramp type train control device is being with automatic air operation: 
continued on the Northern Division of the Erie Railroad. No. 3—What advantage has saturated steam supply to turbo 
generators over super-heated steam? 


x Ok Ok 
Your Committee would like to hear a discussion on the floor of Action Recommended 
the following subjects: Acceptance as Information. 
No. 1.—What effect has train line leakage with Train Control Respectfully submitted, 
applications ? CoMMITTEE ON AUTOMATIC TRAIN CONTROL 


Report of Committee on Self-Propelled Vehicles 


Instruction Books Covering the Details of Maintenance on Rail 
Motor Cars Essential to Proper Care of Equipment 


Committee: 6—Throttle Control (P. S.—15-B Switch, Air Starter 
R. G. Gage, chairman, electrical engineer Canadian National; Valve, Throttle Arrangement). 

E. Wanamaker, electrical engineer, Chicago, Rock Island & 7—Batteries (Details of Battery Method of Battery 

Pacific; T. A. Johnson, electrical engineer, Central Railway of Charging). 

Georgia; L. L. King, electrical engineer, Atchison, Topeka & 8—Gasoline Fuel System. 

Santa Fe; E. S. M. Macnab, engineer car lighting, Canadian 9—Cooling System. 

Pacific; J. C. McElree, electrical engineer, Missouri Pacific; 10—Air Compressor and Governor. 

F. G. Baker, electrical engineer, St. Louis & San Francisco. 11—Air Brake System. 

12—Traction Motors. 

OE PED EES 13—T r uc k s—Wheels—Brakes—Shoes—Motors—Side 
Your Committee on Self-propelled Cars is composed of repre- Bearings—Center Pins. 

sentatives from railways that are separated almost as far as pos- 14° 2Cert roller: 

sible from each other. This fact, together with what would 15—Signals—Bell—Whistle. 

appear to have been a very busy year for all, has made it very 16—Accessories,- Switches, Cutouts, Fuses, ete. 

difficult to secure fully attended meetings. There have been, 17 teabrication—-Ceneial 

however, several small meetings held in Chicago, at which all - 18—Operation—General. 

phases of our subject were given consideration. 19—Service and Repairs. 
Being unanimous in the recognition of the importance of having 20—Questions and Answers. 

well defined and concise instructions covering the maintenance 21—A ppendix— 

and operation of unit rail cars, which are still to the great pro- A. Electricity. 

portion of steam railway operating men, a new type of equipment, B. Gasoline Engines. 

it was thought that our committee could not be of greater use- Inasmuch as this particular car is the most generally used of 


fulness than by starting this work. Arrangements were, there- | the gasoline-electric type, at the present time on the American 
fore, made with the Electromotive Company of Cleveland, that railways, your committee has worked with the Electromotive 
they and their affliated companies should prepare an instruction Company as the first step in its effort to have prepared and issued 
book covering the electrical, mechanical and structural features, - similar instructions for all gasoline-electric cars. This same 
together with the operation and maintenance of the Electromotive work must be done for gasoline-mechanical cars and alép or 
gasoline-electric car. Diesel-electric. The first of these have the longest record of any 

Members of this committee have collaborated with the manu- motor cars on our railways and are, therefore, best understood, 
facturers in editing this instruction book, and it is your commit- while the Diesel-electric is perhaps the least understood, and, so 
tee’s recommendation, and the association is hereby requested far, has been used to any degree only by one company. It has, 
to authorize it to be printed and to be issued as recommended however, been found on this railway that a proper book of in- 
practice of the association. structions on the Diesel-electric equipment is very essential for 

The following are the headings of the chapters as contained the satisfactory operation and maintenance of these cars, and 
in the “Contents,” from which can be seen the general scope and such a book has already been prepared. 


4 


magnitude of the work. In making this recommendation your committee has been goy- 
erned by the experience of several railways in the actual operation 
J INTRODUCTION and maintenance of rail car equipment, and is offering a work 
Chapter 1—Engine—General Details. which it feels will be of very definite usefulness to all those in 
Lenbrication. any way connected with the operation or maintenance of the 
Operation. Electromotive Company’s gasoline-electric rail cars. 
9Carburetor. A typewritten copy of the instruction book is available at this 
3—Magneto. meeting for your inspection. 
4—Generator and Exciter. Respectfully submitted, 
5—Battery Charging Panel. CoM MITTEE ON SELF-PROPELLED VEHICLES. 


Report of Committee on Locomotive Lighting 


Owing to the Experimental Stage of Certain Phases of the Subject 
Definite Recommendation Cannot Yet Be Made 


Committee: progress report, owing to inability to make final recommenda- 

L. C. Muelheim, chairman, chief headlight supervisor, Balti- tions on certain of the subjects being handled, due to the rapid 
more & Ohio; J. L. Minick, assistant engineer, Pennsylvania change in design and development of locomotive electrical equip- 
System; O. W. Sparker, district supervisor of locomotive elec- ment. 


tric equipment, New York Central; F. J. Hill, chief electrician, Capacity of Turbo-Generator 

Michigan Central; Joseph A. Cooper, assistant electrical engineer, At last year’s meeting a lengthy discussion occurred on the 
Wabash Railway. question of turbo-generator capacity in connection with operation 
To THE MEMBERS: : of automatic train control, the recommendation of a generator 


The report of your committee at this time is more or less a of not less than 750 watts being cons'dered premature in view 
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of the limited amount of experience at that time with require- 
ments of train control equipment. Development since that time 
would indicate that a generator at least of a larger capacity 
than the 500 watt generator commonly used for locomotive light- 
ing will be necessary for practical and reliable service. Present 
indications, also, are that in addition to the lighting and train 
control requirements of the generator that other accessories of 
the locomotive will be electrically operated, possibly in the near 
future, and with a natural increase in electrically operated devices 
a growing demand on the generator will result. Its capacity 
therefore should be such as to anticipate future demands as 
nearly as possible, and at this time it would appear that the 
minimum previously suggested by your committee was conserva- 
tive and could possibly have been considerably higher with good 
reason. A definite recommendation, however, as to generator 
capacity should receive further study in view of present develop- 
ments before conclusion is reached in the matter of complete 
specifications for a generating unit. It is suggested, therefore, 
that your committee continue this subject, pursuing the study of 
its various phases somewhat further during the present period of 
development and until the situation will permit of more crystal- 
ized views. 
Photometry of Headlight Reflectors 

The study of photometry of headlight reflectors is still being 
carried out, considerable laboratory experiment being conducted 
in the investigation of this matter, but additional work of a 
similar nature will be necessary to carry the investigation to the 
point where a standard method can be definitely recommended. 
The matter should, therefore, be continued, as it is expected that 
the study which has been under way will be completed in the 
near future, and that a final report on the results will be possible 
at the next meeting of the association. 


Lamps for Locemotive Lighting Service 

In the report of the Committee on Illumination important de- 
velopment since last year and the status regarding lamps for 
locomotive lighting is thoroughly covered. In view of the experi- 
ence obtained from extensive use of the S-14 bulb cab lamp on 
some of the railroads it would appear that this lamp should have 
had a more general trial_as an improvement over the S-17 bulb 
than has been the case. It is the recommendation of your com- 
mittee, therefore, in view of the advantages of the smaller lamp, 
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that those roads which have not changed from the S-17 bulb 
give due consideration to the new lamp and arrange to make a 
thorough and early trial to determine the matter of its general 
adoption. 


The 100 watt, P-25, inside frosted bulb headlight lamp is being 
tried out on a small scale for switching locomotive service as a 
result of a request for this type of lamp to overcome the objec- 
tion to the clear bulb of identical construction as that of the 250 
watt lamp. Visibility tests with the frosted bulb have been made 
on two railroads with almost identical results, the pick-up distance 
obtained in one series of tests averaging 332 feet and in the other 
series 344 feet. In both tests the visibility conditions were de- 
cidedly adverse, and the results were considered highly favorable 
to the lamp. .The objectionable glare, typical of the clear bulb 
lamp, was entirely absent, while a wide diffusion of light in front 
of the locomotive was noted as being very desirable for general 
illumination. While the pick-up distances obtained in these tests 
may not appear to provide a sufficient margin over the required 
distance for switching service it should be appreciated that ad- 
verse conditions prevailed during the tests. However, should 
it be desirable to obtain a higher efficiency, should this type of 
lamp ultimately become a standard lamp for switching locomo~ 
tives, it is understood that the lamp manufacturers can readily 
increase the wattage slightly to a value which will assure the 
required distance.: 


A few lamps of this type are being tried out in regular yard 
service, and as a supply will be commercially available from the 
manufacturers for trial your committee recommends that the 
roads secure and try out a sufficient number of these lamps to 
determine from actual experience whether or not this type is 
the propert solution to the problem of headlight lamp for switch- 
ing locomotive service. 


The 100 watt lamp in A-21 clear bulb for switching locomotive 
headlights, which is the latest proposal for differentiating between 
the road locomotive and switching locomotive lamp in similar 
bulbs, is too highly experimental at this time to permit of more 
than passing mention. It will also be appreciated that this lamp 
having a clear bulb would still retain the objectionable feature 
of glare, which is well overcome in the lamp with inside frosted 
bulb. Respectfully submitted, 

COMMITTEE ON LoCoMOTIvVE LIGHTING. 
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Exhibits of the Supply Manufacturers 


Enlarged Space Provided Is Completely Filled 
By Sixty Exhibitors 


HE Railway Electrical Supply Manufacturers 
Association, with a total of 63 company member- 
ships, will have 60 companies showing exhibits at 

the 16th annual convention of the Association of Railway 
Electrical Engineers. The location of the exhibits as 
last year will be in the Hotel Sherman, Chicago, Il. 
Meetings of the Association of Railway Electrical Engi- 
neers will be held in the grand ballroom. The meeting 
room, the exhibits and the registration booth are located 
on the mezzanine floor as shown in the accompanying 
diagram. The dates of the convention are October 26, 
Z/aaee ans 29% 
Exhibit Directory 


The following is an alphabetical list of the manufac- 
turers having exhibits at the convention and includes 
the exhibit space number (see diagram) with a brief 
description of the products shown and the names of 
the representatives present. 

Adams & Westlake Company, Chicago, Ill—Spaces 
No. 25, 26 and 27,—Electric fixtures for Pullmans, 
diners, coaches, club cars, railway mail cars; paddle 
fans; cast aluminum electric signal lamps; crossing sig- 
nals. Represented by A. S. Anderson, W. J. Pierson, 
H: G.: Turney, .W.;Gy, Porter, E-Andrews, ‘R, Dijonm 
J. M. Willits, F. W. Foehringer, J. N. Black. 

Ahlberg Bearing Company, Chicago, Ill—Space No. 
53—CJB Master ball bearings; Ahlberg ground bear- 
ings. Represented by W. O. Bender, F. O. Burkholder, 
B. B. Clark, H. E. Dunning. 

Albert & J. M. Anderson Mfg. Co., Boston, Mass. 
—Space No. 35%. 

Allen Bradley Company, Chicago, Ill.—Space No. 
79-A, 

Appleton Electric Company, Chicago, Ill—Spaces 
No. 51 and 52.—Unilets ; steel conduit fittings ; reelites ; 
the latter being automatic take-up reels for electrical 
conductors. Represented by E. A. Hakanson, J. T. 
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McHenry, A. F. Hakanson, A: S, Merrill) 32am 
Anderson. 

The Baker-Raulang Company, Cleveland, Ohio.— 
Space No. 12—Locomotive type crane truck; three- 
wheel tractor; elevating platform truck; Hy-lift truck. 
Represented by M. A. Watterson, F. N. Phelps, W. F. 
Hebard, T. W. Barnes, H. B. Greig, Wi igotr ee 
Shouldis. 

Benjamin Electric Mfg. Co., Chicago, Ill—Space No. 
37.—Lighting equipment for railways; demonstrations 
of equipment; pictures of lighting installations. Repre- 
sented by J. T. B. Addington, R. C. Mons, A. H. Wiese. 

J. G. Brill Company, Philadelphia, Pa.—Space No. 
86-A. 

The Bryant Electric Company, Bridgeport, Conn.— 
Space No. 76-A.—Electrical wiring devices. Repre- 
sented by J. W. Thomas, W. O. Dahlstrom, W. H. Rush, 
(C. E. Roberts,C; W. Postery W. At stacey. 

The Buda Company, Chicago, Ill—Space No. 28.— 
Buda-Ross turbo generator sets, Model GW, Design “C” 
and Model 900 T. C. especially designed for locomotive 
headlighting and train control service. Represented by 
M. A. Ross, T. H. Williams, H. P. Bayley. 

Bussman Mfg. Co., St. Louis, Mo.—Space No. 4.— 
Complete line of Buss fuses including all types of renew- 


able, non-renewable, plug and cartridge fuses, open — 


fuses, auto fuses, fuse wire, etc. Represented by M. J. 
Wolf, J..C. Ingram, D, E. Spear, Jr.,.G.ely Perltene 

Central States General Electric Supply Company, Chi- 
cago, Ill—Space No. 61.—Attalite luminaires; Maxo- 
lite reflectors; Ralco line of receptacles; plugs and loco- 
motive devices; Maxocord; Mastercord; railway type 
fans ; locomotive wire; Gibbs connectors ; locomotive cab 
cords; V. R. marker plug and other devices designed 
for steam railroads ; general wiring devices. Represented 
by R. .C. Close, W: H. East; G. Jerome, J) Mv Lorenz 
A. -G, Smaith, 
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Chicago Fuse Mfg. Co., Chicago, Ill—Space No. 38. 
—Union renewable fuses; Union and Gem non-renew- 
able fuses ; Gem plug and radio fuses ; Union outlet boxes 
and Gem sectional switch boxes. Represented by A. E. 
Tregenza, E. J. Hamilton, L. C. Noyes, H: P. Collins. 

Crouse-Hinds Company, Syracuse, N. Y.—Spaces No. 
19, 20, 21 and 22.—Condulets ; railroad electrical fittings ; 
floodlights ; safety switches; panelboards, Represented 
by R. Olley, F.C. Smith, H. J. MacIntyre, A. B. Mc- 
Chesney, F. F. Skeel, Charles Dubsky, W. W. Booth, 
E. F. Granzow, N. E. Bigley, G. G. Griffin. 

The Cutler-Hammer Mfg. Co., Milwaukee, Wis.— 
Space No. 10.—C-H red top lifting magnet ; A. C. across- 
the-line automatic starters; battery charging equipment ; 
new C-H electrical space heater. Represented by C. J. 


Maloney, K. O. Swanson, A. H. James. 
Economy Fuse & Mfg. Co., Chicago, Hl—Space No. 
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MAIN LOBBY COURT 


Location and Arrangement of Exhibit Booths 


/7-\.—Economy renewable cartridge enclosed fuses ; 
Eco non-renewable non-indicating enclosed cartridge 
fuses; Arkless indicating non-renewable enclosed car- 
_ tridge fuses; Economy: renewable plug fuses; ‘Clearsite 
non-renewable plug fuses. Represented by R. S. Smith. 

Edison Storage Battery Company, Orange, N. J.— 
Space No. 3.—Edison batteries for car lighting service ; 
Edison batteries used in industrial truck and tractor 
service. Represented by D. C. Wilson, W. F. Bauer, 
L. C. Hensel, A. M. Andersen, U. V. McMillian, D. B. 
Mugan, J. L. Hays, O. A. Neidermeyer. 

Electric Service Supplies Company, Philadelphia, Pa. 
—Spaces No. 65-A, 66-A, 67-A.—Golden Glow head- 
lights; Keystone turbo generators; switches; Golden 
Glow floodlights. Represented by C. J. Mayer, H. G. 
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Graham, H. D. Rohman, E. B. Hallman, J. W. Porter, 
TS Ma Gaikisy. Bb) Ds Barger, :]. F. Carper, 

The Electric Storage Battery Company, Philadelphia, 
Pa.—Spaces No. 14 and 15.—Standard E. S. B. car 
lighting equipment including distributing panel, control 
panel and type D-3 generator ; two cell EP-13 car light- 
ing battery cut away at corner to show Manchester Posi- 
tive and Box Negative plates; two cell type MVAH-17 
battery with pasted plates also cut away to show con- 
struction ; single unsealed cell of same type but with iron 
clad positive plates; Exide car lighting battery in KXK- 
11 cell; Exide bus lighting battery type KXK; signal bat- 
teries, paintings depicting railroad activity. Represented 
by, faieenioun ait. Sy C.Folk,*H, W. Beedle, Ri 1. 
Baird; PieeeDereby, R. ©. Miles, W.H. Payne, EH: 
Watkins. 

Fairbanks, Morse & Company, Chicago, Ill—Space 


G Ape cae [yo | a ra | 
= a bet CLL 


No. 70-A.—Motors and motor parts arranged to show 
construction and quality of a.c. and d.c. motors. Rep- 
resented by P. H. Gilleland, F. M. Condit, H. E. Vogel, 
H.o by Piitleamyer@ Cx Golladay., CH 2 Wilson, D. VK. 
Lee nae ecte Dion Spauldine! (G. Howard, W-L. 
Nies, Gay Wesewis, G..'T. Bupitt,'C.’ By O'Neil: 

Frank Adam Electric Company, St. Louis, Mv.— 
Space No. 16.—Panelboards for the distribution of light- 
ing circuits; flood lighting equipment manufactured by 
the Major Equipment Company who are representatives 
of the Frank Adam Electric Company. Represented by 
P,, J« Rabon, B: Fy Fuller: 

General Electric Company, Schenectady, N. Y.— 
Spaces No. 36, 59 and 60.—Floodlights; motors; con- 
trol; arc welding; industrial heating devices; soldering 
irons; Quartz tubes. Represented by R. F. Goggin, W. 
Jatbedley, Baseirero, h- Pe Jones, Fel. Kittredge Jy J. 
Liles Sitvane Covey talon Liughes, Re iy) Parker. "G 
Dorticos, W. G. Ferguson, W. N. B. Brady, C. T. Mc- 
Loughlin, John Roberts, C. C. Bailey. 

Gould Car Lighting Corp., New York, N. Y.—Spaces 
No. 6 and 7.—Car lighting generators ; regulators ; turbo 
generator for locomotive headlights; light-weight car 
lighting batteries with glass wool separators; Plante car 
lighting batteries. Represented by C. R. Naylor, G. R. 
Berger, R. T. Knapp, P, H. Simpson, W. F. Bouche, E. 
J. Blake, M: R. Shedd. 

Graybar Electric Company, Chicago, Ill—Space No. 
46.—Sheraduct conduit; Square D safety switches; 
Habirshaw wires and cables; Crouse-Hinds condulets, 
fittings and floodlights; Tirex cables; Graybar No. 99 
lighting units; Graybar sunbeam Mazda lamps; National 
carbon batteries ; Hubbard pole line hardware; Benjamin 
shop lighting fixtures; Speedway drills. Represented 
by G. HiPoner™ Hes); O-Donnell,<T.. J.“Rider;, R. C. 
Kinney, Win. Weiss) )2) Ei Barron, HC; Gump, ?J. J: 
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O’Connor, H. C. Olmstead, E. M. Nelson, J. H. Gleason, 
A. G. Nabors. 

Harvey-Hubbel, Ing., Bridgeport, Conn.—Space No. 
23.—Switches ; plugs; receptacles; lamp guards; reflec- 
tors; socket material. Represented by J. K. Utz, J. F. 
Ware, R. L. Renaud, E. P. Napier, A. W. Schwind, E. 
P. Doherty, L. G. Mockenhaupt. 

Hazard Mfg. Co., Wilkes Barre, Pa.—Space No. 
761%4-A.—Railroad signal wires and cables, including 
spiral weave aerial cables and steel tape armored under- 
ground cables; train control wires and cables; locomo- 
tive headlight wire; submarine cables. Represented by 
TsAvKeeie | ahs Hamre) siMorgzan: 

Henrite Products Company, Jersey City, N. J.—Space 
No. 80%-A.— 

C. H. Hollup Corp., Chicago, Ill.—Space No. 44.— 
Processed bare and flux coated electrodes for electric 
welding; welding rods for oxy-acetylene welding; hel- 
mets ; hand shields ; welding lenses ; holders ; welding and 
cutting torches ; regulators; sand blast equipment. Rep- 
resented by H. R. Pennington, K. R. Hare. 

Howell Electric Motors Company, Howell, Mich.— 
Space No. 64-A.—Red Band motors, featuring roller 
bearings. Represented by C. F; Norton, O. A. Reed; J: 
M. Johnson, D. S. Wilkus. 

Industrial Controller Company, Milwaukee, Wis.— 
Spaces No. 29 and 30.—Manually operated a.c. com- 
pensator; a.c. motor circuit switch; a.c. automatic com- 
pensator; three types of a.c. automatic starters, across 
the line; a.c. automatic reversing starter; a.c. automatic 
starter, primary resistor type; three types of d.c. auto- 
matic starters ; float switch. Represented by John McC. 
Price, R. F. Harrison, Earle J. Rooker, Ned Weller. 

The Kerite Insulated Wire & Cable Company, Inc., 
New York, N. Y.—Space No. 5.—Insulated wires and 
cables. Represented by W. H. Fenley, E. L. Adams, C. 
A. Reeb, C. E. Hieber, C. M. Deardorff, E. M. Branch- 
field, M. D. Cook, J. A. Hamilton. 

Loeffelholz Company, Milwaukee, Wis.—Space No. 
45.—Gibb’s train lighting receptacles, plugs and acces- 
sories; upper and lower berth lamps; car lighting fix- 
tures and car lighting electrical appliances. Represented 
by L. R. Taylor, P. A. Bernhardt, G. B. Miller. 

E. A. Lundy Company, Pittsburgh, Pa.—Spaces No. 
71-A, 72-A, 73-A.—Line materials; reinforced switch 
clips; ampere-hour meters; Haworth Wej-Rite clamps; 
Kuhlman transformers; Balkite rectifiers. Represented 
by E. A. Lundy, C. G. McCaulley, Preston Paris, F. H. 
Schaeffer, J..s. Miller: 

The Martindale Electric Company, Cleveland, Ohio — 
Space No, 69-A.—Motor maintenance equipment; Uni- 
versal ammeters ; voltmeters ; armature and field testers; 
commutator cement; commutator grinding tools; com- 
mutator slot insulating varnish; commutator slotting 
files; commutator slotting machines; commutator slot- 
ting saws; commutator stones; electrical etchers; meg- 
ohm insulation meters ; portable blowers ; soldering trans- 
former sets.. Represented by E. H. Martindale, C. E. 
Lacey, Louis D. Moore. 

Mercury Mfg. Co., Chicago, Ill—Space No. 57— 
Type L worm drive electric tractors; type H internal 
gear drive electric tractors; industrial trailer equipment ; 
automatic trailer coupler. Represented by J. R. Bensely, 
H.. B. Clapp) "L. “R» Millar; W. DBD. Schlundtei a 
Shanks, C. W. Henkle, L. J. Kline! 

Mutual Electric & Machine Company, Detroit, Mich. 
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—Space No. 1.—Bull Dog safety switches; lighting 
panels. Represented by E. A. Printz, J. KE. schwarz. 7s 
M. McAdams. 


National Lamp Works, Nela Park, Cleveland, Ohio.— 
Spaces No. 34 and 35.—Incandescent lamps. Repre- 
sented by H. H. Helmbright, W. M. Langstaff. 


National Train Control Company, Chicago, Ill— 
Spaces No. 34 and 35.—Working demonstration of Na- 
tional automatic train control with permissive feature. 
Represented by E. C. Wilson, J. C. Anderson, E. W. 
Stone, C. E. Sampson. 

The Okonite Company, Passaic, N. J—Spaces No. 42 
and 43.—Okonite rubber covered and varnished cambric 
insulated wires and cables for all services and voltages }. 
Okocords for portable lights and train control service ; 
friction and rubber tapes; Okonite-Callender paper in-- 
sulated, supertension and impregnated paper cables; 
splicing materials; joint boxes, etc. Represented by J.. 
D. Underhill, A. L. McNeill, R. N. Baker, F. J, White,. 
iB. H. McNeill, J. J. O’Brien, Wy Re ivianae 

Otis B. Duncan, Chicago, Ill—Space No. 3414.—Bat- 
tery charging motor generator sets; switchboards ; com- 
mutator stones ; commutator slotters ; turning tool; com- 
mutator. cement. Represented by Otis B. Duncan, 
L. C. Howard, H. P. F. Dering, George Jacobson. 

The Pyle-National Company, Chicago, Ill.—Spaces: 
No. 39, 40, 41, 54, 55 and 56.—Turbo generators; head- 
light cases; marker lamps ; classification lamps ; cab light 
fixtures ; headlight switches ; locomotive wiring fittings ;: 
shop wiring fittings; safety-first switches; train connec- 
tors; safety portable hand lamps, etc. Represented by 
J. W. Johnson, Wm. Miller, J. A. Amos, J. J. Kennedy,. 
Crawford McGinnis, T. P. McGinnis, G. E. Hass, P. S: 
Westcott, E. H. Hagensick, G. V. Wright, W. A. Ross, 
W. M. Graves, Jr. 

Railway Electrical Engineer, New Ytérk, N. Y.— 
Space No. 83-A.—Books and magazines. Represented 
by F: J.Fischer, R. F. Duysters, H. A. Mornisongeicness 
Kenrick; GJ Corse GeOehler: 

Railway Purchases & Stores, Chicago, [l.—Space No. 
62-A.—Represented by H. B. Kirkland, J. P. Murphy, 
Jr., K. F. Sheeran, Edward Wray. 

Railway Utility Company, Chicago, Ill—Space No. 17. 
—Electric heaters; electric heat regulators; passenger 
car ventilators. Represented by E. J. Magerstadt, Wm. 
J. Pine, R. R. Holden, Wm. G. Hartwig, Albert Hirsch. 

Roller-Smith Company, New York, N. Y.—Space No. 
2.—Alternating and direct current switchboard instru- 
ments in various sizes and styles; direct current portable 
ammeters, voltmeters and volt-ammeters in small and 
large styles; alternating current portable ammeters, volt- 
meters, volt-ammeters, wattmeters, power factor meters: - 
and frequency meters; portable volt-ammeters and ohm- 
meters for signal system and automatic train control 
testing; Miscellaneous devices stich as galvanometers, 
transformers, radio instruments, shunts, multipliers ; cir- 
cuit breakers in different types, capacities and combina- 
tions; new apparatus to be announced. Represented by 
G. L. Crosby, M. Frankel, M. B. Mathley. 

The Safety Car Heating & Lighting Company, New » 
Haven, Conn.—Spaces No. 47 and 48—Electric car 
lighting fixtures; fans; Putnam type CLEG storage bat- 
teries ; car lighting equipment including generators, gen- 
erator regulators and lamp regulators for all type cars.. 


. 
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Represented by J. H. Henry, H. K. Williams, C. W. T 
Stuart, A. V. Livingston, J. H. Rodger, C. A. Pinyard, 
G. D. Ladd, A. R. Hamilton, G. H. Scott, S. I. Hopkins, 
C. A. Chasey. 


Simplex Wire & Cable Company, Boston, Mass.— 
Space No. 18.—Wires and cables.—Represented by L. S. 
Jones, W. F. Hruby, A. Hagen, C. J. Zeigler. 

SKF Industries, Inc., New York, N. Y.—Space No. 
75-A.—Ball bearing equipped truck showing the anti- 
friction qualities of ball and roller bearings. Represented 
yy eee batter. Hs Brunner, RH, DeMot. WF: 
Menipie, bs. Ericson, Col.) Drake, R: C) Byler 

Square D Company, Detroit, Mich—Space No. 68-A. 
—lIndustrial safety switches; convertible power panels; 
new 32-volt tester developed for the railroad field and 
designed for making tests on the turbo generator of 
steam locomotives. Represented by Russell Murphy, C. 
Mwuebatess. AL Schueler) R:-J. Parisian. 

Strom Ball Bearing Mfg. Co., Chicago, Ill—Space 
No. 31.—Strom single-row and double-row radial, angu- 
lar contact, thrust bearings; ball bearings for electric 
headlight generators and car lighting generators. Rep- 
resented by G. A. Strom, H. N. Parsons, C. T. Olson, H. 
R. Higgins, Miss Cora C. Smith. 

Sunbeam Electric Mfg. Co., Evansville, Ind.—Spaces 
No. 49 and 50.—Headlight turbo-generators ; train con- 
trol turbo-generators; glass reflector headlights ; metal 
reflector headlights ; headlight accessories. Represented 
by M. C. Beieison C. E. Kinnaw, C. W. Marshall, W. 
T. Manogue, J. Henry Schroeder. 

The Trumbull Electric Mfg. Co., 
Space No. 8.— 

United States Graphite Company, Saginaw, Mich.— 
Space No. 771%2-A.— Motor and generator brushes ; car- 
bon products ; Mexican Graphite products. Represented 
by W. R. Pflasterer, N. B. McRee. 

U. S. Light & Heat Corp., Niagara Falls, N. Y.— 


Plainville, Conn.— 
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Space No, 58.—Car lighting battery ; car lighting battery 
parts ; special bus battery ; Ost, electric arc welder ; sam- 
ples of electric welding. Represented by E. Bauer, W. L. 
Bliss, J. L. Fosnight, R. J. Stanton, A. W. Donop, E. K. 
Gordon, J. F. Romadka. 

United States Rubber Company, New York, N. Y.— 
Space No. 11.— 

Weber Brothers Metal Works, Chicago, Ill—Space 
No. 24.—Improved Rochlitz automatic water still in 
various types. Represented by G. A. Stephen, W. H. 
Weber, W. M. Lalor. 

Westburg Engineering Company, Chicago, Il.—West- 
ern selling agents for Weston Electric Instrument Corp., 
Newark, N. J.—Space No. 74-A.—Portable electrical in- 
dicating instruments for general railroad testing ; tacho- 
meters including instruments suitable for locomotive 
speed indicators and railway private car speed indica- 
tors. Represented by P. A. Westburg, Leon C. Herr- 
mann, Alvin Thielke, Kline Gray, J. F. Inman. 

Westinghouse Electric & Mig. Co., East Pittsburgh, 
-A, and 82-A.—Flood lighting units 
with chromium plated reflectors ; insulators ; starters ; in- 
sulating material; instruments; safety switches; light- 
ing, etc. Represented by officials, sales representatives 
and engineers from headquarters and district offices. 

Willard Storage Battery Company, Cleveland, Ohio. 
—Space No. 85-A.—Plante train lighting batteries ; paste 
plate light weight train lighting batteries; paste plate 
house lighting and signal type time clock glass jar bat- 
teries; bus batteries. Represented by Louis Sears, C. 
T. Klug, C. E. Murray, M. J. Brennan, 

Daniel Woodhead Company, Chicago, Ill—Space No. 
9—Diehl fans (railway type); Candee rubber tape; 
Ackerman friction tape; Wheeler reflectors; Adapti fit- 
tings; Protex lamp guards. Represented by Daniel 
Woodhead, E. J. Biederman, R. B. McFeeley, H. H. 


Kerr, Jr. 


A Section of the Electrified Staten Island Lines of the Baltimore & Ohio Near South Beach, S. 


Outdoor 


l1., Showing Two-Car Train, 
Portion of Automatic Substation and the Double Transmission Line 
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Polarized Wiring Devices 


The line of porcelain socket bodies and bases manu- 
factured by the Arrow Electric Company of Hartford, 
Conn., has recently been completed. The new additions 
to the line consist of two and three wire polarized de- 
vices of 20 amperes capacity. A group of those de- 
signed for three wire use is shown in the photograph 
and consists of a composition cap, KA; a cord grip cap, 
KH; a flush receptacle No. 8140; a surface concealed 


No. 8142 


No. 8145 No. 8144 


A Group of 20-Ampere, 3-Wire, Polarized Device 


base, No. 8145; a cord connector body, No. 8142, and 
an armored cord connector body, No. 8144. 

The cord holes in the plug caps and the connector 
bodies are 3@ in. while the armored cord grip cap KH 
and the conductor No. 8144 take wire from 7/16 to 
34 in. 

A similar line has been developed known as schedule 
P for 20 ampere, two wire, polarized circuits. 


New Train Line Receptacle 


A new form of Gibbs train connector receptacles con- 
structed of a one-piece aluminum casting and insulated 
with Celeron Bakelite insulation is being marketed by 
the Loeffelholz Company of Milwaukee. 

There are two models of this connector known as No. 
2500, Fig. U and No. 3500, Fig. W, respectively. The 
former is for two-wire connector cables and the latter 
for three-wire cables. 

All brass fitted conducting members are made of cast 
bronze and of phosphor bronze. The brass spring 
members are both riveted and soldered. Receptacle No. 
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2500 is intended for use on axle lighting units while 
No. 3500 is designed for use on head end units with 
single pole switch in circuit. This latter receptacle has 
20 loop. 

Both receptacles are weather proof and are equipped 


One of the No. 3,500 Receptacles 


with improved detachable yoke or bracket made of cast 
phosphor bronze with nickel plated white rustproof 
finish. 


Rheostat With Fine Adjustment 


A new and improved design of a screw driven, sliding 
contact, tube rheostat has recently been developed by 
James G. Biddle of Philadelphia. The new rheostat is 
intended for use in meter departments and electrical 
workshops where fine adjustments of resistance are re- 
quired. 

The position of the slider is controlled by means of a 
coarsely threaded screw bar having a pitch of two threads” 
per inch and operated by means of a knob attached to 
one end. 

A rectangular driver block to which the slider box is 
attached slides on the screw bar and carries a knurled 
head projecting from the side. By means of this head 
a pin engaging with the screw may be disengaged and 
the slider moved freely by hand, independently of the 
screw driving mechanism. The screw rod and engaging 
pin and knurled head are entirely insulated from the live 
parts of the resistance. If desired, a crank may be used 
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at the end of the screw road instead of the knob, or a 
gear may be attached for rapid operation. The rheostat 
may be mounted in any position, holes in the feet- being 
provided for the purpose. | 

This line of rheostats is available in three sizes—8 in., 


A Rheostat for Use in Meter Departments and Electrical Work 
Shops 


16 in., and 20 in. and the range of the current capacity 
varies from 0.1 amp. to 25 amp. while the range of 
resistance varies from 3,000 ohms to 0.34 ohms. 


Float Switch of Rugged Design 


To meet the demand for a float switch of rugged con- 
struction for use at water tank pumping stations, the 
Industrial Controller Company of Milwaukee, Wis., has 
developed the devices shown in the photograph. The 
switching is primarily for use in the pilot circuit of an 


Float Switch Mechanism Showing Two Methods of Attaching 
Float Ball 


automatic resistance starter or automatic compensator. 
The mechanism is double pole and is also quick make 
and break. The break distance and size of contacts are 
sufficient to carry about 15 amperes. The enclosed case 
is cast iron and is waterproof and the contacts and con- 
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tact pressure are sufficient to prevent trouble from cor- 
rosion. 

As may be seen from the photographs, the float ball 
can be attached either by a rigid rod or by a chain as 
desired. 


Improved Vapor-Proof Units 


A line of improved vapor-proof lighting units has been 
designed by the Westinghouse Electric & Manufacturing 
Company. Each unit 
is composed of a 
minimum number 
of parts consisting 
of a globe, holder, 
socket and _ gasket. 
The holder or hood 
is made of cast iron 
and houses a front- 
connected socket and 
reflector. These 
sockets are so de- 
signed as to retain 
all the important fea- 
tures of Westing- 
house reflector sock- 
ets. 

One of the fea- 
tures of this new line 
is that the vapor- 
proof globes are 
threaded to fit the 
cast iron hoods and 
seat on a special gas- 
ket which is unaf- 
fected by moisture 
and prevents the 
dust, smoke or va- 
por from reaching 
the lamp bulb. The 
hood is threaded for 
¥Z-inch conduit. 

This type of unit 
has been used ad- 
vantageously in ° oil 
refineries, dry clean- 
ing establishments, dye houses, laundries, chemical 
works, powder mills and textile factories and is suitable 
for service in oil houses, pits, tunnels, basements and 
other places where vapors are present. 


The Unit Has a Cast Hood, Gasketed 
Globe and Front-Connected Socket 


Reinforced Contacts for Multiple Blade 
Switches 


A demand for a better type of contact between blades 
and jaws in multiple blade switches has resulted in the 
development of a stronger type of jaw by the Reinforced 
Switch & Manufacturing Company of Pittsburgh, Pa. 

The idea involved is similar to the other lines of fuse 
clips and switch jaws which the company has been 
marketing for some time. Although the photograph 
shows the construction of the reinforced multiple 
switch jaw, some of the details are not visible in the 
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picture. The steel reinforcing is mounted between the 
several sets of jaws in such a manner that pressure is ap- 
plied to the sides of the jaws causing them to press 
firmly against the side$ ‘of the switch blade when the 
switch is closed, thus insuring uniform contact between 
jaws and blades. 

Both the switch jaw and the steel reinforcing springs 
are set in grooves cut in the block and are held firmly 
in place by two % in. pins which extend through the 
block. The ends of the holes through which the pins 


Switch Jaw Block Showing Manner of Applying Reinforcing 
Springs 


are driven are tapped and threaded for 14-32 screws. 
Between the surface where the steel springs would nor- 
mally press. upon the jaws is inserted fibre insulation so 
that the steel does not act as a conductor when the 
switch is closed. Pieces of Bakelite are used in the lower 
part of the outer switch jaws and act as a stop against 
which the switch blades rest. 


Chargers and Control Panels 


As a result of modifications of design, the General 
Electric Company is now marketing a complete new 
line of battery charging equipments in uniform frame 
sizes. These equipments consist of motor generators 
and unit control sections. They are applicable to the 
multiple charging of batteries used in electric industrial 
trucks, electric road trucks and storage battery locomo- 
tives. 

The motor generators are designed to operate at 
speeds running from 1800 r.p.m., for the sizes up to 
35 kilowatts, to 1200 r.p.m. on larger sizes. Stocks will 
be carried of outfits for such special voltages as 32, 45 
and 55, together with the standard 115-volt type. 

The generators are flat compounded between no load 
and three-quarter load, and have slightly drooping char- 
acteristics beyond the three-quarter load point. 

The unit control sections for these motor generators 
will be furnished either as part of the complete charg- 
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ing equipment or separately. An important feature of 
the design is compactness, making it possible to control 
a large number of circuits in a limited space. 

The general line consists of two-circuit sections de- 
signed for manual control of the charging rate and the 


Motor Generator Set with a 25 Hp. 220-Volt, 60-Cycle Motor 
Driving a 16 Kw. 125-Volt Generator 


terminating of the charge by means of a contact-making 
ampere-hour meter located on the truck. 

By means of the indicating lamp the operator can 
tell when the battery is connected to the section. The 
current is controlled and adjusted by turning the dial 
switch handle. . 

Overcurrent protection is provided by the fuse, and 


Charging Panel Used in Connection with Motor-Generator Set 


protection against reversal is furnished by the under- 
current contactor. 

An ithportant feature of the construction is the ease 
with which a single section with its two resistors may 
be removed in a unit if necessary. This is accomplished 
by removing four cap crews at the corners of the panel 
and detaching the vertical bus bars from the back of 
the resistor supports. The entire section may then be 
easily slid out. 


Megohm Insulation Meter 


An instrument intended for making direct readings 
of insulation resistance between 200 ohms and 100,000,- 
000 ohms is being marketed by the Martindale Electric 
Company of Cleveland, Ohio. The device is known as 
the Martindale megohm insulation meter. It consists of 
a box in which is housed a 500-volt d. c. generator that is 
operated by a crank. When the crank is turned at a 
speed of approximately 50 r.p.m. a clutch inside of the 
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case slips and the generator maintains a constant speed 
_ thereafter. 

The three binding posts in the upper right hand corner 
constitute a switch for changing the scale reading., When 
the brass connector is connected to terminal ‘‘one” the 
readings are full scale and range from 3,000 ohms to 


Meter for Reading High Resistances 


100,000,000 ohms. When the connector is fastened to 
the terminal marked 1/10, the scale readings are divided 
by ten, making the range from 200 ohms to 10,000,000. 
The two large terminals at the left are the ones from 
which the leads are taken to the resistance to be measured. 

The case is of wood and measures 6 in. by 7 in. by 8 
in. The weight is 11 Ib. 


Locomotive Headlight Wire 


The York Insulated Wire Works of the General Elec- 
tric Company, 120 Broadway, N. Y., have developed a 
new locomotive headlight wire. The conductor is 
stranded, consisting of nineteen No. 27 soft drawn copper 
wires making it flexible and eliminating breakage caused 
by vibration in a wire of this class with a solid conductor. 

The insulation consists of a solid wall .040 in. thick 
of pure long-fibre asbestos felted on the wire which is 
impregnated with a flame proof and moisture proof 
compound, 

This compound makes the asbestos very tough 
and indestructible but causes no corrosion under 
any conditions. Over this asbestos insulation the wire 
has a coarse cotton braid applied very tightly so that it 
gives added protection to the conductor. This outer 
braid is impregnated with hot paraffine or a flame-proof 
varnish (optional) either adding to the waterproof 
qualities of the wire. 


Improved Floodlighting Projector 


The Pyle-National Company’s Type No. 2375 Pyle-O- 
Lyte floodlight projector has been recently improved by 
the addition of a new terminal block placed in a housing 
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which is a part of the cast aluminum alloy case of the 
projector. 

The projector is completely wired from the lamp socket 
to the new terminal block with asbestos covered wire. 
The removable portion of the housing, as shown in the 
illustration, is provided with an Oliver strain relief bush- 
ing so that weatherproof wire can be brought up to the 
projector and held firmly by the strain relief bushing. 

This new terminal block, with its housing and the 


Type No. 2375 Pyle-O-Lite Projector as Equipped with 
Receptacle and Plug Connections 


complete wiring inside the projector case, makes the 
installation of the projector very simple. Connections 
with the weatherproof wiring from the line to the pro- 
jector are easily made by opening the housing and attach- 
ing the line wires to the standard terminals provided. A 
complete, flexible, permanent installation is easily made. 


Vapor Proof Fitting 


The Adapti Company of Cleveland, Ohio, has an- 
nounced a refined type of vapor proof fitting for use in 
subways, tunnels, etc., which combines to a unique de- 
gree the advantages of both rigidity 
and flexibility. Adapti boxes are de- 
signed to meet future developments 
without the tearing down of fittings. 
In the vapor proof fitting they have 
maintained this desirable feature. 
This is accomplished by tapping four 
outlets and inserting plugs in three of 
‘the outlets. A rubber gasket under 
each plug assures a perfectly water 
~\ tight joint. Either or all of these 
Vapor Proof Fittingplugs can be removed when desired 

to make the required type or when 
changes or additions in the conduit system are to be 
made. 

Interchangeability of globe sizes is an exclusive fea- 
ture of the vapor proof fitting which makes it possible 
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to change from 60 watt to 100 watt light on the same 
base by fcimply substituting the desired globe and guard. 
In cases of breakage to either globe or guard the fitting 
remains dust and vapor proof. The Pane is approved 
by the underwriters’ laboratories. 


Grounding Wire Clamp 


The grounding wire clamp shown in the illustration 
was designed by the Copperweld Steel Company of 
Rankin, Pa., for the purpose of permanently 
securing ground wires to Copperweld rods 
by mechanical means, eliminating the use of 
soldered connections, although solder may 
be used with the clamp if desired. 
Great pressure may be exerted on the wire 
or strand by means of the cup-shaped screw 
or bolt without stretching or breaking the 
clamp. This pressure flattens the wire or 
strand, materially increasing the contact 
area. Two clamps may be used where ad- 
ditional contact is required or in multiple 
erounding, when connecting wires are of 
such a size that two will not fit the same 
clamp. 

Clamps for 5 in. and larger, rods are 
built to accommodate strands as well as solid 
wires. When properly tightened, a pull of 
approximately one ton 1s necessary to cause 
wire or strand slippage. 

When using the clamp, it is first attached 
loosely to the rod before driving. After the 
rod has been driven, ‘the clamp is loosened and the 
ground wire slipped in position and the bolt previously 
mentioned is tightened up. When using stranded wire, 
the strands may be spread apart before inserting them in 
the clamp, thereby securing a maximum of contact sur- 
face when the clamp is finally drawn up into position. 


Grounding 
Wire Clamp 


Heavy Duty Electric Tractor 


An interesting development in the tractor field is the 
type G heavy duty electric tractor for car switching and 
yard hauling. This large and powerful electric tractor 
is the product of the Mercury Manufacturing Company 
of Chicago. It has been designed to accommodate the 
following battery assemblies—30 cells, 33 plate Exide 
or equivalent lead—60 cells, A-12 Edison—120 cells, 
A-7 Edison in parallel with two sets of 60 cells each. 
- The unit complete with battery will weigh approximately 
11,000 Ib. and will develop a draw bar pull in excess of 
6,500 Ib. The tractor has ample capacity to switch as 
many as three heavily laden freight cars and is com- 
monly used for that purpose. 

Due to the special three-wheel front assembly, this 
tractor can completely turn around in a circle 22 ft. in 
diameter and manoeuvre easily in most congested quar- 
ters, the overall length of the machine being 11 ft., 11 in. 

The driving mechanism consists of a GE automotive type 
1927 motor, 60 volts, 140 amperes, 1,350 r.p.m. This niotor 
drives through a four-coil spring universal joint to a 
bevel pinion and gear having a gear reduction of four to 
one. The axle shaft running from the differential to the 
wheel pinion is full-floating and is made of alloy steel. 
The steel gears are composed of a pinion, three idlers 
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and a ring gear giving a reduction of five to one. The 
motor gear reduction from motor to wheel is therefore, 
twenty to one. 

The speed of the tractor at no load is 12 miles per hour 


A Tractor That Weighs 11,000 Lb. and Develops a Draw Bar Pull 
in Excess of 6500 Lb. 


under which condition it takes a current of 110 amperes 
at 80 volts. When exerting a draw bar pull of 1,000 Ib. 
a speed of 7% miles per hour can be obtained with a 
current consumption of about 225 amperes. The cruis- 
ing distance with a 10-ton load is approximately 50 miles. 


Boiler Gauge Light 


A boiler gauge light, consisting of a tubular reflector 
with a bayonet attachment to the socket flange, has been 
designed and is being 
manufactured by the West- 
inghouse Electric and Manu- 
facturing Company. A 
compression spring serves to 
maintain the connection and 
to hold the lamp in place, so 
that neither the reflector nor 
the lamp can loosen under 
vibration. 

The design of the boiler 
gauge light permits mount- 
ing on the guard rail of any 
boiler water gauge or on the 
end of a '%-inch conduit 
used to carry wiring to the 
reflector. This mounting 
may be accomplished by the 
use of a screw driver. 
When it becomes necessary 
to change the lamp, no tools 
are needed to remove the re- 
flector because one turn of 
the reflector disengages the 
bayonet attachment, and the 
lamp can then be screwed 
out of the standard socket. 

The reflector is made of heavy brass tubing with a 
slot in one side to throw the light on the water gauge 
only. The reflector is easily adjustable for any desirable 
mounting height and the mounting brackets are ar- 
ranged to accommodate a wide range of positioning of 
the guard rods with relation to the gauge. A two-way 
conductor cord 48 in. long, and an attachment plug are 


Gauge Light That Resists 
Vibration 
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furnished regularly with the boiler gauge light. A 
standard tubular Mazda B lamp with T-10 bulb should 
be used. 


New Headlight Switch 


Type HSACR-22 headlight switch is a recent addition 
to the Oliver Electric Appliance line of locomotive wiring 
appliances. It comprises in one unit an “on,” “off,” and 
“‘dim’’ switch for one headlight, a resistance coil for 
dimming, mounted on top of the case, and a push and 
pull switch for controlling engineer’s lamp, etc. 

The housing of the new headlight switch is weather- 


Type HS A C R-22 Headlight Switch 


proof and dust-proof and has tapped conduit entrances as 
a part of the case. 

Large contacts and a positive, smooth action make the 
switch easy to operate, and insure dependability. 

The auxiliary switch for cab lamps on other control 
is the new Oliver push and pull type, with its definite 
action and indicating position. 


Dustite Maxolite Reflector 


The new Dustite Maxolite is listed for the first time 
in the No. 77 Maxolite catalog just published by the 
Central States General Electric Supply Company of 
Chicago. The holding hood is made of cast aluminum, 
threaded at the top for attaching to 34 in. conduit, and 
fitted with a heavy porcelain socket. 

There is a thread at the bottom to engage a cast iron 
threaded collar rolled into a heavy porcelain enamelled 
steel reflector. 

The bottom opening is closed by a convex pyrex 
glass cover, offering exceptional heat resisting qualities. 
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The glass is sealed into the reflector with asbestos 
gaskets and held in place by aluminum ring and six 
screws, 

The joint between the holder and the reflector is also 


A New Reflector with Dust Tight Cover 


sealed by an asbestos gasket making the reflector prac- 
tically air tight. 

This construction makes the unit especially desirable 
for such locations as roundhouses, train sheds, freight 
houses and other locations where cleaning is a real 
problem. This unit can be very easily and quickly re- 
stored to its initial efficiency by wiping off the under 
side of the glass cover. 


Pocket Meters 


To meet a demand for smaller pocket sized instruments 
the Roller-Smith Company of New York has developed 
a new line of voltmeters, ammeters and watt meters, 
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The Volt-Ammeter of the H. T. A. Line 


known as the HTA type. The instruments are suitable 
for general testing of motor and generator circuits, light 
and power circuits, etc. Both a.c. and d.c. voltmeters 
are included in the line, each reading up to 300 volts. 
The mechanism of the voltmeters and ammeters is of 
the electro-magnetic type while the watt meters operate 
on the electro-dynomometer principle with efficient air 
damping. All instruments are individually calibrated 
and are correct within 114 per cent df full scale value. 
The illustration shows a volt-ammeter of this line which 
differs in appearance from the others by the fact that it 
has binding posts both top and bottom while the volt- 
meters and ammeters have binding posts only at the top. 


eT 


NY eA 
NSS 
NS yy 
passes 


ie 
Y'' ——————| = 
Ks ———s |= 


@ 
Zeal P| 
= = he Ea 


The Pennsylvania has placed orders for the elec- 
trical equipment for 128 multiple unit cars and the 
electrical equipment for eight new electric loco- 
motives. 


The American Brown Boveri Electric Corporation, 
Camden, N. J., announces that it has opened four dis- 
trict offices at the following points: 165 Broadway, 
New. York, IN; Y¢;-230.Souths Clark *Street,< Chicavar 
842 Summer Street, Boston, and 922 Witherspoon 
Building, Philadelphia. 


The Louisiana Sunshine Special of the Missouri 
Pacific, northbound train No. 102, was derailed by 
malicious tampering with the track near McGehee, Ark., 
shortly after midnight of Monday, September 13, the 
locomotive being overturned and the engineman killed. 
The fireman and 19 passengers were injured. Unknown 
parties had removed angle bars and spikes from track. 


Announcement is made by the New York execu- 
tive offices of the Graybar Electric Company of change 
in management of their Providence and Grand Rapids 
distributing branches, effective September 1. A. 
Schwenck, sales manager at Grand Rapids, will assume 
the managership of the Providence branch, while Frank 
Caestecker of the Chicago branch will assume the 
managership duties at Grand Rapids. 


The Atlantic Coast Line has ordered from the 
General Railway Signal Company, 70 complete locomo- 
tive equipments and 370 inductors for automatic train 
control. This system, the intermittent inductive auto 
manual type, is to be installed from South Rocky Mount, 
N. C., southward 172 miles, double track, to Florence, 
S. C., in compliance with the second order of the Inter- 
state Commerce Commission. 


The Interstate Commerce Commission has modi- 
fied its train control order as to the Atchison, Topeka & 
Santa Fe to permit an installation between Chillicothe 
and Pequot, Ill., instead of between Chillicothe and 
Chicago, subject to the condition that both the track 
of the Santa Fe and that of the Chicago & Alton between 
Pequot and Joliet be promptly equipped with auto- 
matic signals. 


The Kuhlman Electric Company, Bay City, Michi- 
gan, manufacturers of power, distribution and _ street 
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lighting transformers, announces the opening of a direct ° 


factory branch office in Atlanta, Ga. The office is located 
at 411 Glenn building and is in charge of Ernest K. 
Higginbottom. During the past two years, Mr. Higgin- 
bottom has represented the company throughout the 
Southeast. Previous to that time his headquarters were 
at the main office and factory. 


The Chicago, Milwaukee & St. Paul has ordered 
from the Union Switch & Signal Company material 
for automatic train control, the Union 2-speed con- 
tinuous inductive system, to be installed on its line, 
double track, between LaCrosse, Wis, and Portage, 
Wis., 105 miles. This section of road adjoins the sec- 
tion between Bridge Switch and Hastings, on which 
Union automatic train stops were installed last year. 
Equipment for 28 additional locomotives is included in 
the present order. 


A Correction 


On page 288 of the September issue of the Railway 
Electrical Engineer in the wiring diagram of the elec- 
tric baking oven, there is an error which should be cor- 
rected. At the lower part of the sketch a two-pole, 
double throw switch is symbolically illustrated. As 
shown in the diagram the two upper terminals of this 
switch are permanently connected together, which is 
wrong. This connection should be omitted. 


Westinghouse Reorganization 


The general engineering department of the Westing- 
house Electric & Manufacturing Company, East Pitts- 
burgh, Pa., has been re-organized. This necessitated 
the re-allocation of several engineers, four being pro- 
moted to managers of engineering. These are: F. C. 
Hanker, manager of central station engineering; S. B. 
Cooper, manager of railway engineering; G. E. Stoltz, 
manager of industrial engineering, and W. E. Thau, 
manager of marine engineering. S. A. Staege, formerly 
section engineer in charge of the paper mill section, 
has been appointed industrial engineer, giving particular 
attention to the paper mill industry. Other depart- 
ments appointments are: Central station engineering. 
C. A. Powel, engineer, generating station engineering ; 
RK. D. Evans, engineer, transmission engineering, and 
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C. A. Butcher, engineer, substation engineering. Rail- 
way engineering: H. K. Smith, engineer, heavy trac- 
tion engineering; G. M. Woods, engineer, light trac- 
tion engineering, and A. H. Candee, engineer, gas- 
electric traction engineering. Industrial engineering; 
E. M. Bouton, engineer, elevator engineering; C. W. 
Drake, engineer, general industrial engineering; C. T. 
Guildford, engineer, textile engineering; C. H. Mat- 
thews, engineer, mining engineering; O. Needham, 
engineer, steel mill engineering; J. W. Speer, engineer, 
material handling engineering; W. W. Spratt, engineer, 
paper mill engineering, and E. B. Dawson, engineer, 
electro-chemical and electro-metallurgical engineering. 
N. W. Storer was appointed consulting railway engineer 
in charge of the group handling of Diesel-electric 
locomotives and rail cars. 


Japan to Have a Subway 


The first transportation subway in a city of the dis- 
tant East is under construction in Tokyo, where traffic 
congestion above ground between two important sections 
made it necessary to go underground to obtain added 
facilities. 

The subway is being constructed in a manner similar 
to that used for downtown New York in that it is open 
cut and roofed over with steel, the tube being square 
and located a comparatively short distance below the 
surface of the street. The civil engineering work of 
this link, which will connect two very densely popu- 
lated sections of Tokyo, has been about fifty per cent 
completed. 

The first rolling stock will include ten steel cars, each 
of which at first will be provided with two motors of 
120 horsepower rating. Two more motors will be added 
later to enable the cars to be trained up with one trailer 
per motor car. The motors are being furnished by the 
International General Electric Company, through Mitsui 
Bussan Kaisha. 

The subway now under construction is one of ten 
sections projected for Tokyo, this section being con- 
structed by the privately-owned Tokyo Underground 
Railway Company. The other nine sections may be 
constructed by the Tokyo municipality in the future. 


World’s Largest Turbine 


A steam turbine generator unit rated at 208,000 kw. 
—about three times as large as any of the giants in 
service today—is being manufactured by the General 
Electric Company at Schenectady, N. Y., as the first 
unit for the world’s newest and largest electric generat- 
ing station, that of the State Line Generating Company 


on the Lake Michigan shore, on the Indiana side of the 


Indiana-Illinois state line. 

The turbine-generator will be unique in many re- 
spects. Not only will it be the largest, but it will in- 
corporate the largest 1,800 r.p.m. generator ever con- 
structed, it will be the first to use live steam for reheat- 
ing, and it will be the first turbine-generator to generate 
current at 18,000 volts. The boiler pressure used will 
be 600 Ib. 

The State Line Generating Company station, with a 
contemplated capacity of 1,000,000 kilowatts or about 
1,335,000 horsepower, will be many times larger than 
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any steam-operated electric plant now in existence. The 
plant itself marks a new era in power production, in 
that it will serve exclusively as a producer and whole- 
saler of electricity. It will produce electric energy for 
the interconnected power companies of the Chicago- 
Illinois-Indiana district. 


Fall Meeting American Welding Society 


Technical sessions, exhibitions and demonstrations 
will be held in connection with the annual fall 
meeting of the American Welding Society at the 
Broadway Auditorium, Buffalo, N. Y., November 16, 
17, 18 and 19. A large variety of welded products will 
be a unique feature of the exposition of welding appara- 
tus and supplies which will open on Tuesday afternoon, 
November 16. The technical sessions will begin Wed- 
nesday morning at 10 a. m. During these sessions the 
progress made by the welding research department of 
the American Welding Society (American Bureau of 
Welding) will be discussed. The program for the 
meeting is as follows: 

WEDNESDAY, NOVEMBER 17 
Morning 
Welding of* Locomotive Parts, by M. Gjersten, Master welder, Northern 
Pacific Company. 
Organization of Welding on the Railroad, by F. H. Williams, assistant test 
engineer, Canadian National. 
Afternoon 


Comparative Tests cn Arc and Riveted Structural Members, by A. M. 
Candy, general engineering dzpartment, Westinghouse Electric & 
Manufacturing Company. 

Tests on Welded Roof Truss, by H. H. Moss, Linde Air Products Company. 


Tuurspay, NovEMBER 18 
Morning 


Welding Scieuce in the Engineering Curriculum of Universities, by Prof. 
G. J. UWoffman, Purdue University; Prof. B. L. Lucas, Mississippi 
Agriculture and Mechanical Cellege; Prof. S. T. Hart, Syracuse Uni- 
versity; Trofesser de Zafra, New York University; Prof. : ; 
Rickley, Ohio State University; Prof. F. V. Larkin, Lehigh Uni- 
versity: 

Afternoon 


Welding Wire Specifications’ Committee, C. A. McCune, chairman. 
Meetiag of the American Bureau of Welding. 
Dinner dance. 
Frinpay, NovEMBER 19 
Morning _ 
Short technical session on Welding in a Gaseous Atmosphere, including 
demonstrations, and exhibitions will be made by P, P. Alexander and 
R. A. Weinman of the General Electric Company. 
Meeting of board of directors. 
Afternoon 
Inspection trip to Niagara Falls Fovwer House. 


Personals 


Carl G. Schluederberg has been appointed general 
manager of the George Cutter Company, South Bend, 
Ind. The George Cutter Company is a subsidiary of 
the Westinghouse Electric Company in which street 
industrial and commercial lighting equipment and _bat- 
tery chargers are manufactured. 

In his duties as general manager of the George 
Cutter Company, Mr. Schluederberg will be in charge 
of all the operations by and through that company, 
including sales, engineering and manufacturing. His 
appointment was made in anticipation of the departure 
of Mr. Warren Ripple, vice president and treasurer of 
the George Cutter Company, who, on account of ill 
health, has been impelled to tender his resignation, 
which has been accepted as effective September 30. 

Mr. Schluederberg was born in Pittsburgh, Pa., and 
received his preparation for college in the Kiskiminetas 
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Springs Preparatory School. He was graduated from 
Cornell University in 1902 with degrees in mechanical 
and electrical engineerih& and, after a three-year interval, 
returned for postgraduate work in electro-chemistry. 
In 1908, he received 
his doctor of phil- 
osophy degree from 
Cornell University. 

Upon his gradua- 
tion from college he 
entered the employ 
of the Westinghouse 
Electric Company as 
an electrical appren- 
tice and a year later 
was assigned to the 


Pittsburgh district 
office, engaged in 
sales work. After 


receiving his gradu- 
ate degree, Mr. 
Schleuderberg 
served as metallurgi- 
cal engineer for the Carnegie Steel Company, Pittsburgh, 
and then accepted a position as electrical and mechanical 
engineer with the United Coal Company, in which he 
had charge of 10 electric plants of that company and 
which position he retained until 1910, when he again 
enterec the employ of the Westinghouse Company, re- 
maining with that company ever since. 


C. G. Schluederberg 


George W. Daves, sales representative for the Fair- 
mont Railway Motors, Inc., with headquarters in New 
York, resigned, effective August 18, to accept the position 
as railway represen- 
tative for the Cop- 
perweld Steel Com- 
pany with headquar- 
ters’ Sins Chicage, 
In 1898 Mr. Daves 
entered the employ 
of the Central Rail- 
road of New Jersev 
as a messenger boy 
and ‘in 2190) “was 
promoted to rodman 
in the engineering 
corps. Soon after he 
was transferred to 
the signal depart- 
ment and in 1903 
resigned his position 
to enter the service 
of the Union Switch & Signal Company. In-1905, Mr. 
Daves joined the signal department forces of the Long 
Island and in October of that year he resigned to take 
a position as signal inspector on the Chicago & Alton, 
with headquarters at Bloomington, Il]. On September 1; 
1908, he was appointed signal engineer of that road, 
resigning on November 1, 1910, to become sales engineer 
for the Railroad Supply Company of Chicago. In March 
of 1912 he was appointed sales engineer of the Edison 
Storage Battery Company, remaining with that company 
until 1917, when he again returned to the Railroad 
Supply Company as sales engineer, with offices in New 
York. In September, 1917, Mr. Daves enlisted in the 


George W. Daves 
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United States Army and was attached to the 413 Bat- 
talion, Railway Signal Corps, and served overseas as a 
master signal electrician. After 22 months of foreign 
service he returned to this country and was honorably 
discharged in August, 1919. In November of that year 
he entered the automotive division of the Prest-O-Lite 
Company, Inc., as sales representative on storage bat- 
teries and resigned to become affiliated with the Ray 
Battery Company in November, 1920. On April 1, 1923, 
he resigned his position as sales and service manager 
with that company and on June 1, 1923, joined the ad- 
vertising forces of Railway Signaling, which position 
he held until his appointment as business manager of the 
publication in March, 1924. Mr. Daves later became 
affiliated with the Fairmont Railway Motors, Inc., as 
sales representative in New York, remaining until 
August 15, when he resigned to become a representative 
of “Copperweld” in the Chicago territory with the Steel 
Sales Corporation, located at 129 So. Jefferson St., 
Chicago, where Mr. Daves will make his new head- 
quarters. 


Charles E. Sampson has been appointed service 
engineer for the National Safety Appliance Company, 
with headquarters at Chicago. His first signal ex- 
perience was obtained on the Chicago & Alton, where 
he was engaged in construction and maintenance work 
from 1914 to 1918. In the latter year he enlisted in 
the U. S. Navy and was an electrician’s mate (first 
class) when released from active service in September, 
1919. He returned to the Chicago & Alton in October, 
1919, and remained until 1921, when he accepted a 
position with the New York Central on signal construc- 
tion work. Leaving the latter? road in 1923, he entered 
the employ of the Illinois Central on signal construction 
work and six months later joined the service of the 
Pierce Electric Company, Chicago, on signal construc- 
tion work in connection with the electrification of the 
Illinois Central’s suburban service in the Chicago 
terminal, where he remained until his recent appoint- 
ment. 


R. J. Tiedeken has been appointed raw material 
salesman for the Bridgeport Brass Company in the 
Philadelphia territory. Mr. Tiedeken is familiar with 
the manufacture and sale of brass goods, having been 
engaged in the business since 1903, at first with the A. P. 
Swoyer Company, with whom he held various positions 
until 1921. Later he joined the U., Tx Hungerford 
Company, also manufacturers of brass and copper prod- 
ucts, representing them in Philadelphia for a short 
period.. Subsequently, he was connected with the Carey- 
McFall Company, with which company he remained 
until joining the Bridgeport Brass Company. Mr. 
Tiedeken will make his headquarters at the Philadelphia 
office of the Bridgeport Brass Company in the Bankers 
Trust building. 


F. L. Townsend, sales engineer of the Condit 
Manufacturing Corporation, at Boston, Mass., a sub- 
sidiary of the American Brown Boveri Electric Cor- 
poration, Camden, N. J., has been transferred to the 
New York office of the American Brown Boveri Electric 
Corporation and will conduct the sales of automatic 
voltage regulators, current limiting regulators and 
automatic synchronizers as well as other central station 
equipment. 
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In the two preceding issues of the Railway Electrical 
Engineer announcements were made that first, second 
and third prizes will be awarded 


Make It for descriptions of electrical kinks. 
Your The readers have responded well 
Department to this offer and the ideas which 


have been sent in will be published 

in subsequent issues in the Interchange department. In- 

terchange, in this case is intended to convey the thought 

that through this department the electrical men can ex- 
change ideas. 

This issue has been delayed so that the proceedings of 

the Association of Railway Electrical Engineers can be 


included and because of this delay, the prize contest will 


close before all the subscribers have received their copies. 
The closing of the contest, however, has nothing to do 
with the regular procedure of the Interchange depart- 
ment. Contributions are always welcome and all those 
which are acceptable will be paid for at regular space 
rates. 

The contest has simply served to show that there are 
many worth-while ideas in the field and that those who 
have worked out these kinks are able to tell what they 
are and how they work. A large number of kinks have 
been received and practically all of those sent in have 
been acceptable. As they are published, you will dis- 
cover new ideas and you will also see some kinks which 
are similar to others you yourself may have worked 
out. Your kink is probably different and possibly bet- 
ter. Write and tell us about it so that we can pass it 
along to the other readers. 


The convention of the Association of Railway Electrical 
Engineers, which was held at the Hotel Sherman in 
Chicago from October 26 to 29 


Seventeenth inclusive, brought together a larger 
Annual group of railway electrical men 
Convention than any previous meeting of the 


association. This statement will 
practically bear repetition each year, for as the various 
applications of electrical energy to steam railroad re- 
quirements increase in number, the attendance will con- 
tinue to increase. The organization is continually grow- 
ing, not only in membership, but in its importance with 
regard to the adoption of numerous standards for elec- 
trical equipment on the railroads. There are now 444 
active members in the association and 164 associate 
members. 


The association is doing excellent work along the lines 
which it has set out to follow. Within the past year 
manuals on lighting, electric welding and general prac- 
tices have been compiled. One of the most notable 
achievements was its advocacy of electric welding. The 
electrical engineers were pioneers in this field and 
through their consistent and persistent efforts to in- 
corporate electric welding in the field of railroad opera- 
tion, they have rendered their employers invaluable 
assistance. 

Today other problems are requiring their attention. 
Train control, self-propelled cars, and communication 
between locomotive and caboose on long freight trains 
are among the more important. All of these were dis- 
cussed at length at the convention. Train control has 
been installed on many roads, but there are still numer- 
ous maintenance problems to be worked out and the 
same may be said of the self-propelled cars. The field 
of train communication, however, is new and while it 
apparently presents many obstacles it is quite within 
reason to expect a practical solution of the problem at 
no far distant date. 


Headlight maintainers, car lighting maintainers and 
shop electricians have recently had a number of special 
problems. presented to them that 


Training will probably make their work in 
Electrical the future much more interesting 
Waintanere and attractive. In most cases where 


train control has been installed, it 
has become the duty of some of these men to maintain 
the apparatus on the locomotives. This means that they 
have many new things to learn and that the standard 
of headlight maintenance work must be raised to meet 
train control requirements. Gas-electric rail cars are 
being used in increasing numbers. These introduce 
other and different electrical apparatus to the maintainer, 
including that used for lighting these cars. Relatively 
little. information on these new subjects is available. 
The Railway Electrical Engineer is constantly supplying 
information on these subjects, and this can effectively 
be augmented by questions and answers provided by 
supervisors and department heads. 

An eastern railroad has recently prepared a long 
list of questions pertaining to headlight maintenance. 
Typical questions are in substance as follows: What 
causes proper voltage and poor regulation; how are 
governor adjustments made; why -is a steam strainer 
used? Once a month each headlight maintainer is given 
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a list of ten of these questions to answer. His answers 
are checked by the supervisor and returned to him with 
correct answers in case’ his are wrong or incomplete. 
A similar list of questions has been prepared in con- 
nection with train lighting work and in each case the 
result so far as the railroad is concerned has been a 
noticeable improvement in the character of the work 
done. 

As an aid to the men doing the work this sort of 
procedure is of much value. It stimulates interest and 
gives a good man an opportunity to show that he knows 
how to do his work. It also catises the men to discuss 
their problems among themselves. Every one should 
know how to make himself understood on paper and 
answering the questions is excellent practice. The suc- 
cess of the plan depends a great deal on the nature and 
wording of the questions. They should not be so diffi- 
cult as to be irksome, and over a period of time new 
questions can be added to include work outside that 
which the men are doing from day to day. Results have 
already proven the value of this practice to the railroad 
in improved maintenance and if it is continued and en- 
larged, the men now in the shops and yards will be better 
able to cope with any of the new problems without the 
necessity of calling in specially trained men from the 
outside. 


A few experiments have been made with radio as a 
means of communication between the locomotive and 
; the caboose of long freight trains, 
Radio but up to the present most of the 
on work done has been confined to 
broadcast reception on passenger 
cars. This has been a logical de- 
velopment, since broadcast stations are distributed so as 
to be within reach of any train in the United States 
and Canada and radio receivers suitable for use on trains 
have been brought to a high state of perfection. So far 
aS amusement reception on passenger trains is concerned 
it therefore remained with those men giving attention 
to the subject, to establish the best kind of car roof 
antenna and to select the receiving apparatus best suited 
to this kind of service. Excellent work covering this 
application has been done by the radio committee of the 
Association of Railway Electrical Engineers. 

To adapt radio as a means of communication between 
the front and rear ends of freight trains involves much 
greater difficulties, as transmitting apparatus is rela- 
tively complicated and expensive and may require more 
electric power than can readily be provided. The value 
of such communication has already been established by 
stringing a wire along the tops of the cars on a long 
freight train. Many delays were avoided and the total 
time on the road was reduced sufficiently to warrant con- 
siderable expense for the apparatus used for communica- 
tion. 

Realizing the advantages of such communication, a 
number of railroad men have declared themselves will- 
ing to spend both time and money to develop telephonic 
communication between engine and caboose. Their 
spirit is worthy of commendation and they should be 
given every encouragement. It is also to be hoped that 
all efforts toward this end will not be confined to ap- 
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paratus which will permit talking back and forth. Per- 
fected apparatus to meet these requirements is not 
available and much tedious development work is neces- 
sary. It may be that too much enthusiasm will have a 
retarding effect. If all work is limited to the telephone 
and progress is slow, there may be objections raised to 
railroads doing unnecessary development work. If on 
the other hand, some of the experimenters will confine 


their efforts to the use of telegraphic or code equipment, | 


progress is almost certain to be more rapid. It will be 
relatively a simple matter to equip a caboose with a 
sending outfit which will transmit signals in whistle 
code to the locomotive and to rely on the steam whistle 
to reply to these signals. This second means of com- 
munication is not as desirable as the first, but it is much 
easier of solution and if both means are tried, a setback 


is less probable and the possibilities of freight train ° 


communication will be realized in the shortest possible 
time. 


The committee which has in hand the preparation of 
material for the manual of the Association of Railway 
Electrical Engineer has stressed 
Standardization the point that a uniform and stand- 
of ard method of writing reports 
Reports should be adopted. Although this 
may not seem of great importance 
to those presenting reports, it is nevertheless a large 
factor in the work of preparing such reports for the 
manual. The work would be greatly facilitated if some 
standard or standards could be adopted; it would make 
the task of editing the reports much easier and would 
result in the saving of time as well. 
To the matter of uniform standards for report out- 


lines may well be added the manner in which reports — 


are actually written. Reports written with single line 
spacing are difficult to edit, as they allow little or no 
room for corrections or insertions of any kind. It is 
also well to stress the point of presenting a clear cut 
copy. A fourth or fifth carbon copy on thin paper is 
often so indistinct that it can be only read with much 
<difficulty with the result that errors are almost sure 
to creep in when the report is set up in type. These are 
perhaps minor details but if the various committees 
would keep them in mind in the preparation of subse- 
quent reports, it would greatly facilitate editing and at 
the same time reduce the liability of error to a mini- 
mum, 


New Books 


Safety Rules for the Operation of Electrical Equipment and ‘Lines ; 


pages, 5 in. by 734 in. 

Standards of the 

Price $ .15. 

The pamphlet comprises part four of the fourth 
edition of the National Electric Safety Code. The 
volume deals with rules for the operation of electrical 
equipment of lines. The present edition of these rules 
has been carried out according to the procedure of the 
American Engineering Standards Committee and the 
revised rules have had the approval of the sectional com- 
mittee, organized in conformity with those rules of 
procedure. 


Paper covered. Published by the Bureau of 
Department of ‘Commerce, Washington, D, C. 


New Power Plant for Erie at Jersey City 


Modern Buildings and Equipment Replace Old and Inefficient 
Units Distributed Throughout Terminal 


service at the terminal of the Erie Railroad in 

Jersey City is designed primarily for the output of 

steam and compressed air, there are so many applica- 

tions of electrical equipment woven into its construction 

that the plant is of interest to electrical men who may 
have similar operating conditions to contend with. 

The new plant is centrally located as regards the build- 


‘ LTHOUGH the new power plant recently placed in 


Erie Power House at Jersey City 


ings which it serves, a factor which makes for economy 
in the distribution of steam and compressed air. 

The main building is 98 ft. long and 61 ft. wide and a 
height of 37 ft. at the eaves with an extreme height at 
the ridge of 51 ft. The compressor room is adjacent to 
the boiler room and is 72 ft. long and 20 ft. wide being 
26 ft. high to the eaves. The smoke stack is located on the 
north side of the main building. It is constructed of 
radical brick and is 200 ft. high having an inside diameter 
at the top of 12 ft. The boilers are connected to the stack 
with a flue 6 ft. by 8 ft. 


Boiler Capacity 


Ten Foster Marine type boilers of 237.5 hp. each form 
the main source of power. Each of these is equipped with 
a superheater designed to add 100 deg. Fahrenheit of 


superheat to the steam. The boilers are set at 200 Ib. 
steam pressure and they have a peak load rating of 250 
per cent, although they are operated at present at 175 per 
cent with 200 Ib. steam pressure. 

The furnaces are of the Dutch oven type, equipped with 
Detrick flat suspended arch. Over the arch is applied a 
jacket plate and beneath this and between it and the arch, air 
is circulated and then admitted into the coal pulverizers 
with which each of the boilers is fed, at a temperature of 
150 deg. Fahrenheit. This allows the coal to be handled 
when it is either wet or frozen. 


Compressor Room 


There are two large air compressors in the compressor 
room although either one of these is usually sufficient to 
meet the requirements. The steam driven compressor 
which is the one normally used has a capacity of 2200 cu. 
ft. per minute. The second of the two larger compressors 
is driven by 265 hp. synchronous motor. ‘This latter com- 
pressor is held in reserve. Both of these large com- 
pressors were built by the Ingersol-Rand Company. In 
addition to the two large compressors there is a smaller 


Motor and Controller Driving Coal Pulverizer in Front of One of 
the Boilers 


steam driven Chicago Pneumatic Company’s machine of 
650 cu. ft. capacity. 


Electrical Energy Supply and Construction 


With a few minor exceptions, no electrical power is 
developed at the new plant. Electrical energy is purchased 
from a commercial power company at 4200 volts, three 
phase, 60 cycle and is brought through underground 3 in. 
conduit from the street in lead covered cables to outdoor 
substation close to the main building. Here the voltage 
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is transformed by means of a Scott connected transformer 
to 2 phase, 2300 volts. 

This same power supply had previously been furnished 
to a switchboard located in the machine shop in another 
part of the yard and considerable construction work was 
involved in running lines of underground conduit to meet 
the changed conditions. In putting in new lines from 
the power house to the round house and from the street 
to the power house, about 6000 ft. of 3 in. conduit had to 
be laid. The electrical work commenced in 1924 and the 
plant was placed in service about a year later. The 
mechanical details of the building extended over such a 
long period that a large gang of electricians was not 
necessary at any time and most of the wiring was done by 
four electricians. 

The switchboard, which had been located in the machine 
shop connected to the round house, had to be moved to 
the new power house and put into position in a balcony 
in one corner of the compressor room, the distance be- 
tween the old location of the board and the new one being 


Transformer Station Where Purchased Power is Changed From 
Three to Two Phase 


approximately 500 ft. Space was so restricted in the new 
position that it was necessary to set up the board in two 
parts, facing away from each other, with the wiring and 
connections between the front and rear boards. More- 
over, this board was considerably increased in size from 
what it was when located in the machine shop. 

The power panel for the distribution of power and 
lighting circuits in the roundhouse was installed at a 
point in the machine shop close to the place where the 
switchboard had formerly been located and all’ of this 
latter changing had to be done with the circuits alive. 
In fact the only shut down that was necessary in making 
the entire change from the machine shop to the power 
house, was when the commercial company changed the 
location of the auto transformers, at which time the plant 
was shut down for ten hours. 


Switchboard Apparatus 


On the switchboard one of the panels carries metering 
equipment by means of which the current purchased from 
the commercial company is measured. This is followed 
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by a main 2300-volt oil switch and next by an oil switch 
used in starting the 2300-volt synchronous motor on the 
air compressor. The fourth panel carries the main knife 


switch which controls the 220-volt service for both power 
and lighting, and this is followed by the distribution panel 


phe Switchboard is Located in a Balcony Above the Compressor 
ss Room 


for the 220-volt current and one 110-volt lighting panel. 
A direct current control panel follows and finally a panel 
controlling the welding circuits. All of this apparatus is 
located on the front switchboard which faces the com- 
pressor room. 


On the rear switchboard much more equipment is 


View From Switchboard Balcony Showing Part of the Synchronous 
Motor Driven Compressor and Bank of Flow Meters 


located. First there are two 2300-volt oil switches. One 
of these feeds the Jersey City terminal which includes the 
depot, ferry house and other buildings, and the.second oil 
switch is a spare. A main switch which feeds a bank of 
six transformers in a vault below the floor of the com- 
pressor room follows. These transformers supply the 
220-volt and 110-volt current to the power house, round 
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house and buildings in the vicinity. Next in order is a 
yard circuit oil switch. This is followed by a 220-volt 
power panel and this in turn by a final panel which takes 
care of the emergency lighting in the power house. 
There are several panels to be installed which will carry 
watt hour meters for the purpose of recording the current 
used in the several shops and’ buildings in the terminal. 


Other Equipment 


Among the most interesting features of the plant is a 
coal handling equipment. The coal is supplied to the plant 


Flow Meters Register the Consumption of Air and Steam by the 
: Different Departments 


by means of a R. H. Beaumont skip hoist from a spur 
track on the west side of the main building. The coal is 
dumped into a chute and is picked up by a bucket which 
has a capacity of 60 cu. ft. The bucket makes a com- 
plete cycle in two minutes, seven seconds, handling 40 tons 
of coal per hour. After being carried to the top of the 
hoist, the coal goes to the crusher which is operated by 
a 25 hp. induction motor. From the crusher it is dropped 
onto a belt and carried over a Cutler-Hammer magnetic 
separator which removes any tramp iron which may be 
carried in the coal. It then falls into a 500 ton bunker 
and from the bunker the coal is drawn by a larry, equipped 
with a weighing machine of two tons capacity, which 
travels on overhead rails in the center of the boiler room. 
This conveyor is operated by a 10 hp. induction motor. 
The fuel is distributed to ten pulverizers and is forced by 
air into the boiler furnaces where it ignites. Each pul- 
verizer has a capacity of 2,000 Ib. of coal per hour and the 
fuel is so finely divided that 80 per cent of it will pass 
through a 200 mesh screen. Of the ten pulverizers in 
use in the power house, four are electrically driven by a 
Westinghouse 40 hp. squirrel cage, direct connected motor 
equipped with U-re-lite circuit breakers. The other six 
are operated by Westinghouse steam turbines. 
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In the compressor room is placed one centrifugal boiler 
feed pump, driven by a 75 hp. 220-volt a.c. motor. A 
motor generator set used for battery charging and tele- 
autograph system is also located in this room. 

In making the changes in connection with the new 
work, improvements were also made in the welding facili- 
ties. A welding machine driven by a motor of 100 hp. 
capacity coupled to a generator with an output of 1,000 
amp. feeds current over two 1,000,000 circular mill cables 
throughout the round house. It is of interest to note the 
generator of this machine was originally a compound direct 
current generator which had been used for charging 
batteries before being put into service as a welding 
machine. 

The facilities for welding are such that all that is neces- 
sary is for the welding operator to plug into receptacles 
in almost any position in the round house and regulate the 
current he desires by means of a portable resistor. The 
capacity of the entire welding plant is such that eight 
welding operators may operate at the same time. 

Throughout the plant both Westinghouse and General 
Electric motors have been installed and U-re-lite circuit 
breakers have been applied for protection. The lighting 
and power panels for distribution are of the Crouse-Hinds 
type made of ebony asbestos wood. Practically all of the 
wiring used was supplied by the Okonite Company of 
Passaic, while the lead covered cable was furnished by the 
Standard Underground Wire & Cable Company. 


Installation of Flow Meters 
The old problem of determining which department uses 
the greatest amount of steam or compressed air has been 


Emergency Lighting Equipment Located in the Compressor Room 


most satisfactorily settled as each line of piping leading 
out from the power house is equipped with General Electric 
flow meters which record the number of feet of compressed 
air or steam used by the different departments served 
from the plant. On the upper part of these flow meter 
panels is placed a recording chart each day which shows 
the period of maximum and minimum consumption and 
beneath these is located a meter which shows conclusively 
the exact amount of air or steam furnished over any 
specified interval of time. 
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The new warehouse of Heckers located near the Erie 
Jersey City passenger station and the Erie Grain Elevator 
situated back of Heckers are supplied with steam from this 
plant. The longest supply line at which steam is carried 
at high pressure from the plant is 2310 ft. 


Lighting 

The yard system of lighting consisting of incandescent 
series lamps is also supplied with current from the switch- 
board in the compressor room through a Westinghouse 
voltage regulator at 2300-volts. 

There is an emergency system of lighting installed in 
the power house as insurance against failure of purchased 
power. In the boiler room in a convenient location is 
situated a l.kw. steam turbo-generator set which develops 
110-volt direct current. Should any interruption of pur- 
chased power occur, the attendant would immediately 
start this machine which will furnish light to the boiler 
room and compressor room. As soon as this machine has 
been started and lights are available, a larger Westing- 
house steam driven generator of 7% kw. capacity is 
started and by making certain switching connections on 
the switchboard, this latter machine lights the entire power 
house until such time as the commercial source of power 
returns. 


General 


The erection of the new power house has been the 
means of replacing a number of smaller power plants 
scattered about the yard. These smaller plants were not 
nearly as efficient as the new one which is entirely modern 
in every respect and is showing marked economies over 
the old system of distributed units. 


Battery Charging at St. Paul Union 
Depot 


To provide suitable equipment to keep the storage 
battery baggage tractors in the St. Paul Union Station 
in proper operating condition, a small charging set has 
been installed. The motor-generator set consists of a 


Charging Control Station Has Simple Ammeter Cut in Feature 
Incorporated in Each Knife Switch 


G.E. 60-hp., 220-volt, 3-phase, Type KT-333 induction 
motor and a G.E. 42.5 kw., &5-volt d.c., 500-amp. gener- 
ator. This is started through a G.E. Type CR-1034 
compensator. <A flexible control board with individual 
panels containing a knife switch, rheostat and circuit 
breaker for each of the charging circuits, is. mounted 
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against a brick partition, on the other side of which are 
located all of the charging receptacles, 

With this ‘“Unipanel” charging control station, made 
by the Automatic Electric Devices Company, Cincinnati, 
Ohio, it is possible to insert the switchboard ammeter 
into any charging circuit by merely opening the double- 
pole knife switch until the blades come in contact with 
two auxiliary contact clips without opening the circuit. 


The Noon Hour Line Up at the Filling Station—Each Charging 
Receptacle Is on a Separate Circuit 


This has been found to be more satisfactory than the 
earlier panels of which two are still in use on this con- 
trol board, requiring special ammeter switches. Each 
panel is rated at 85-volts, 90 amp. The master control 
panel at the right mounts the generator field rheostat 
and two Jewell indicating instruments, a (0-100) volt- 
meter and a (0-600) ammeter as well as a double-pole 
fused knife switch. 

Nine charging receptacles are used, one on each cir- 
cuit. They are Crouse-Hinds, Type GEE. 


The American Railway Express Company an- 
nounces that beginning next April it will be prepared to 
transport packages by airplane between New York and 
Chicago, and between Chicago and Dallas, Texas. 
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General View of the Interior of the Lehigh Valley Power Hceuse at Sayre, Pa. 


Electrical Equipment on Lehigh Valley 


Headlight Turbo-Generators 
hauled and Repaired 


T Sayre, Pa., are situated the largest shops on 
A the Lehigh Valley System. All of the electrical 
energy used in the shops is generated in the 
big power plant of the company which consists of 16 
boilers of 305 hp. each, equipped with chain grate stok- 
ers, driven by 2 hp, d.c. motors. The power is gen- 
erated at 440 volts, 2 phase by engine driven alterna- 
tors and the necessary d.c. used in the shop is trans- 
formed by two rotary convertors. 

There are three engine generators rated at 750 kw. 
and one with a capacity of 400 kw. but it is not neces- 
sary to operate more than two of the larger units at one 
time. 

From a switchboard in the power house the energy 
is transmitted to the main locomotive shop by under- 


for Entire System Are Over- 
in Shops at Sayre, Pa. 


ground cables laid in a terra cotta duct system, and to 
all of the other buildings, by means of an overhead pole 
line. 

The 440-volt, 2 phase feeders carry current to all of 
the buildings for power service except some of the 
variable speed machines for which d.c. is used. The 
average monthly power generated by the plant is ap- 
proximately 400,000 kw. hrs. at a cost of 5 mills per 
kw. hr., a figure which, however, does not include any 
overhead charge. 


Motor Equipment 


Throughout the shops there are located about 450 
motors, both a.c. and d.c., varying in horsepower from 
Y% to 200. All line shaft motors and motors for other 


Marble Front Switchboard in Power House Which Controls All Electrical Energy Distributed to the Various Shop Buildings 


369 


370 RAILWAY ELECTRICAL ENGINEER 


power which do not require variable speed are operated 
from 440-volt, 2 phase circuits. There are, however, 
a great many of the machine tool motors which require 
speed control and these are supplied with direct current. 
This is true of all of the overhead traveling cranes. 


Repair Work 


Not only are the motors of the shop maintained, but 
motors from other parts of the road are sent to Sayre 
for rewinding and general repairs. 

All motors undergoing repairs are brought into the 
shop where they receive whatever attention is necessary, 
such as the installation of new bearings, new shafts or 
rewinding. If rewinding is necessary, the winding, 
after being painted is given a final insulation test of 
1200 volts. All small armatures and motors are dipped 
in a good grade of baking varnish and baked for 24 
hours. The large armatures and motors are sprayed 
with air drying varnish. 


Testing Board 


In testing the repaired equipment, a special test board 
has been devised which greatly facilitates this work. 


Testing Board Equipped With Numerous Controllers Where All 
Repaired Motors Are Given a Running Test 


The board is so arranged that it is possible to get 440 
volts, 2 phase; 220 volts, 2 phase; 220 volts, 3 phase; 
110 volts, 220 volts, single phase; and 110 volts, 200 
volts, direct current, so as to make it possible to put a 
running test on any motor that passes through the 
shop for repairs. Two phase power is used exclusively 
at Sayre shops although 3 phase equipment is used at 
some of the outside points. 


Headlight Maintenance 


Practically all of the headlight repair work for the 
entire system is done at Sayre. At each shopping of 
the locomotive all headlight generators are removed and 
taken to the electrical department for repairs. The 
parts, with the exception of the bearings, armature and 
coils, are taken from the generator and placed in a lye 
vat to insure thorough cleansing. Each part is then 
carefully inspected and reassembled on the generator 
which is put on test where it carries a load of 475 watts 
for a period of one hour. It is deemed necessary to give 
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this rigid test on account of automatic train control 
which has recently been installed and which .requires 
that the generator be in A-1 condition. 

On account of the volume of headlight work that is 
continually going through the shop, special tools have 
been devised in order to handle a maximum of equip- 


Unique Method of Supporting Trolley Wires Used at Transfer 

Table Pit. The Conductors Are Held Taut by Tensicn Applied at 

Ends of Run, But Rest Loosely as Shown, on Special. Insulators 
on the Intermediate Supporting Poles 


ment in a minimum of time. Piston governor valves 
and turbine wheels from all over the syetem are shipped 
to Sayre where they are carefully gone over and the 
good material salvaged and put back into stock. 

A machine has been constructed for pressing out tur- 


Headlight Testing Board and Workbench Where Turbo-Gener- 
ators Are Overhauled and Tested 


bine wheels and mounting wheels on new shafts and 
another device which has been developed in connection 
with this work is a machine for testing wheels for 
balance. 


Special heads for attaching to plates on lathes have - 
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heen made. These are used for rebushing the rear field 
frame and the turbine covers. A unique device for ex- 
tracting ball bearing bushings greatly facilitates this 
operation and another extractor for removing the me- 
tallic packing used in the headlight generators is of 
great help. A companion to this latter tool is used for 
putting the packing on again. 

All headlight armatures are repaired at Sayre. The 
complete overhauling of headlight turbo-generators is en- 


Showing the Application of the Packing Puller. The Tool at the 
Right is Used for Driving the Packing On Again 


tirely on a production basis—piece work, at the rate of 
$2.25 per turbine overhauled. 

In testing the turbines after repairs have been made, 
a steam pressure of 130 pounds is used which is the 
highest available. The load placed on the generator is 
practically the same as that which it receives in service 
on the locomotive.’ A bank of lamps is arranged on a 
test rack the same as on the locomotive. There are ten 


Biase 


The Tool at the Left is Used for Pulling Bushings from Ball 

Bearing Housings. The Pin Indicated by the Arrow is Com- 

pressed Towards the Center Against the Action of a Spring 

Until the Tool is Fitted Into the Bearing Bushing When the 

Pin Springs Outward Again Engaging With Holes in the Bush- 
ings Making it Possible to Pull the Bushing Out 


15-watt lamps, one 250-watt lamp and one 100-watt 
lamp. The board is equipped with a steam gage as well 
as with a voltmeter and an ammeter which are con- 
trolled by switches. The generator is regulated so as 
to have not more than 2-volt difference from full load 
to light load. 

After the final test.has been made, the generators are 
given a coat of paint by spraying and are then ready 
to be returned to the locomotive. 
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Maintenance Force 


All electric work, maintenance, repairs, construction, 
exclusive of car lighting, is taken care of by a force 
consisting of one foreman, 13 electricians, six apprentice 
boys, two promoted helpers and one helper, 

Two of these electricians are on night duty which is 
divided into two shifts. These night men take care of 
all troubles that may come up at the power house, loco- 
motive shop or round house. 

There are five men working on headlights, three elec- 
tricians and two apprentice boys. One of these electri- 
cians does all of the repairs to headlight turbines, both 
mechanical and electrical, and the other four men take 
care of all headlight work that consists of general over- 
hauling. 

One electrician and apprentice boy inspect and oil all 
of the motors and control equipment of the shop, once 
each week. 

Three of the electricians are working in the shop, 
repairing and rewinding motors. This rewinding con- 
sists of all motors from outside points as well as those 
of the shop at Sayre. 

Another electrician and apprentice boy have been as- 
signed to equip locomotives with train control apparatus 
and when not on this work, they are engaged in heavy 
transmission line work. The G. R. S. train control in- 
termittent inductive type is used. 

One promoted helper who takes care of all lights in 
the shop and yards at this point, cleans and replaces 
bulbs, puts in fuses, etc. 

The remaining three electricians, two apprentice boys 
and one promoted helper are separated into gangs to 
take care of all emergency work. These men do all re- 
pair work on wiring and take care of changes and new 
construction work. 


Electric Freight Locomotive Tested 
on New York Central 


OAD service tests were made recently of a new 

170-ton electric freight locomotive on the New 
York Central. It is one of an order of nine placed 
late in 1924, which included seven 100-ton switching 
locomotives and two 170-ton freight locomotives ; these 
were described in the Railway Electrical Engineer 
of February 17, 1925. The freight locomotives consists 
of two articulated units, each one of which has a cab 
and two four-wheel trucks. Specifications required that 
the locomotives be capable of hauling a 3,000-ton train 
at 32 miles an hour and have a safe running speed of 
60 miles an hour. 

The test included three round trips between Harmon, 
N. Y., and High Bridge, N. Y., with a train made up 
of 100 cars weighing 3,006 tons. The total distance run 
was 144 miles. The train was made up of both loaded 
and empty cars and had three cabooses. One of these, 
coupled directly behind the locomotive, was equipped for 
measuring motor temperatures, voltage, current, power, 
efficiency and speed. The other cabooses carried engi- 
neers who watched the test and checked. locomotive per- 
formance. 

Three methods of measuring motor temperatures were 
used. These consisted of applying thermometers to the 
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motors, of measuring the resistance of the motor wind- 
ings and of determining ,the temperature by.-means. of 
special exploring coils placed in the armature ‘slots and 
connected through slip rings to meters in the caboose. 
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division; J. A. Carmody, superintendent of electrical 

equipment, and a crew of 24 of the electrical staff. 
‘The locomotive, general dimensions of which are given 

in the table, was purchased from the American Locomo- 


New York Central Type R Electric Freight Locomotive Hauling 3,000-Ton Test Train 


Temperatures by the first two methods were taken at 
the beginning and end of each run while temperatures by 
the exploring coil method were taken at regular intervals 
throughout the test. The tests showed that the locomo- 
tive was able to haul the specified tonnage without in- 
jurious heating. Previous tests made on the General 
Electric test track at Erie, Pa., showed that the locomo- 
tive could be operated safely at speeds above 60 miles an 
hour. The two freight locomotives will be used on the 
West Side freight tracks in New York City and their 
operation will probably be limited to the part of the 
line north of 72nd St. 

H. A. Currie, assistant electrical engineer, New York 
Central was in charge of the tests and was assisted by 


J. T. Seaver, assistant engineer, electrical engineering 
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tive Company, equipped with electrical apparatus fur- 
nished by the General Electric Company. 


GENERAL DIMENSIONS AND SPECIFICATIONS FoR New York CentTrat Roap 
f FreIiGgHtT Locomorive 


Wiheel@arranpementt. a. a orske seis ceimene ste rciaien vecenain nenane Renner 0440-0440 
Weight a(All “om. drivers) c.ccasee citer ee Renee 170 tons 
Wieight per: axle. « ccistacs Girone eit as ay ae ee a ee 425,000 tons 
Length “coupled inside: kaiucklés.. esiieieieitinis wisi eiee ete 68 ft. 2 in. 
Wheelbase; ‘total : d:/3)..% wera bin ovine OR omen ee eee ene 55° ft°3) an 
Wiheelbase;each’ init: son) seem ees cece sleietinn ote ene 24 ft. 3 in. 
Wikeelbase, Strick 132) Soca coausre ce teenie ce ean rete 8 ft. dane 
Widthyoversall). 2505 sii cine wcenaie basta Rae niece tae Gein eae 9 ft. 11% in. 
Height, trolley tlocked down cies ene en caine eee 14 ft. 7 in. 
Wrheel. diaméter 3). 6/002 s.verudiss ote Oe ae ee Oe ae ee 44 in. 
Curvature strack (mins) aioe cine shelter ens ee eee cei pete 230 it. 
Woecomotive! to: haul, 3-000stons aitiawce cm tceaeisiae ile cateln eres 32 m.p.h. 
Maximum asafe speeds. Sac ans sects cele eee een ek eee 60 m.p.h. 
Ratings (blown, 120 deg., C-600 volt) 
Continuous) 1; locomotives a. aeehans aiek Come eeeee Speed 

AVG OOD; Os... cick cuvveleteveus Stet cae eee beReaotale meron erecta at een 24 m.p 

ZESAOO ED. o's vvecczs a a neyo wile ousignseuers segetetlayaitmnaiee ath Cea OREN 

SG DOOD 5. 1 iisvaa.a seca doe avartiale Sisal ea oe OE Rane 22 m.p.h. 
Tractive effort at 30 per cent adhesion.............+ce0ces 102,000 Ib. 
ec +e 


A Resplendent Lehigh Valley Pacific 


From Truck Mounted Generators to Body Hung 


Chicago and Eastern Illinois Satisfactorily Solves a Problem 
in Equipping Old Cars With Electric Light 


By J. H. Burcham 
Chief Electrician? Cs & BaalicRy. 


HERE is an undeniable tendency at the present 

time to convert truck mounted axle generators to 

body hung and for this reason, if for no other, 
the following article may be of interest to some of the 
readers of the Railway Electrical Engineer. This will 
be especially true to the fellows who are still operating 
Consolidated type-A equipment. 

On the C. & E. I. we have some compartment mail 
and baggage cars which were lighted with oil and gas 
until about 24%4 years ago when it was decided to light 
them by electricity. It so happened that we had some 
Consolidated type-A axle lighting generators on hand 
which we decided to use for this purpose, but when we 
examined the trucks of these cars (which were of the 
4-wheel wooden type) we found that it was a difficult 
proposition to mount the generators on the truck. We 
then began to figure how we could hang them on the 
body of the car and as a result, we have devised a very 
satisfactory arrangement. 

The suspension loops shown in the different illustra- 
tions are forged out of 34 in. by 3 in. iron and shaped 
over a heavy iron form so that they are of exactly the 
same shape and size. 

The iron blocks shown fitted between the two sides of 
the suspension loops are 3 in. thick, 4 in. wide and 6% 
in. long. They were forged and planed down to these 
dimensions and are held in place by two 34 in. turned 
bolts. The lower bolt passes through a tie strap which 
ties the top of the loops together and holds them in a 
parallel position. 

The suspension loops could not be bolted to the bed 
plate of the generator directly without the loop at the 


commutator end preventing free access to the brushes, so 
we took a piece of 4 in. boiler steel of the same size as 
the bed plate of the generator, and bolted it to the bed 
plate, using the same holes which held the original short 
rocker shoe. 

The bolts which hold the loop at the pulley end, pass 
through the loop and steel plate and into the same holes 


Fig. 4 Eigeno 
Two Views of the Equipment Applied and Belted 


in the bed plate which hold the original extension rocker 
shoe. 

The loop at the commutator end is located about the 
center of the pole changer hood. The steel plate is 
drilled and tapped and the loop is fastened to the plate 
by three 34 in. cap screws. 

Figs. 1, 2 and 3 show three different views of the ma- 
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Fig. 1 


Riga 2 


Fig. 3 


Three Views of a Generator with Suspension Device Ready to Be Applied to the Car 
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chine ready for application to the car and Figs. 4 and 5 
show it applied and belted. 

In applying the machéne to the car, it is first neces- 
sary to get the steel plate and have it bent to the proper 
shape to give belt clearance over the end sill and brake 
beam of the truck. It is then bolted or riveted to the 
underframing of the car. We use a plate % in. thick 


Fig. 6—Cast Steel Hanger Extensions 


and 16 in. wide and to this plate we bolt two cast steel 
hanger extensions as shown in Fig. 6. These hanger 
extensions have slotted holes for aligning the generator. 
The generator is then raised to position and the suspen- 
sion shaft inserted. We use a 2 in. shaft which is kept 
from turning in the hanger blocks that are attached to 
the suspension loops by two 34 in. set screws. This 


i QW K 
| | 
S 4 We 
| : 
| | 
| 
DKS 


Se a 


Unless otherwise spec/tied 
all holes drilled tor 3 Bolts 


Cast Sfee/ 


Fig. 7—Casting for Mounting Bliss Truck Hung Generators on 
Car Body 


arrangement confines the wear entirely to the hanger 
extensions and shaft making it possible to change either 
or both with very little trouble. 

Each machine is also equipped with two heavy safety 
chains, one end of these chains is attached to the suspen- 
sion loops by an eye bolt and the other end is attached 
to the suspension plate in the same manner, 


Voll T/ cen Ose 


I might say that with the generators suspended in this 
fashion, we get as good or better belt mileage than we 
get from our truck mounted generators. Several years 
ago we applied ball bearings to all of our Consolidated 
generators and discarded the old regulators, replacing 
them with Safety F-1 regulators so that at the present 
time we feel that we have a really first-class 1-kw. 
equipment. 

I might further say that we suspend our Bliss truck 
hung generators to the body of the car in a similar man- 
ner. We get out a cast steel casting as shown in Fig. 7. 
The generator is turned bottom side up, and this casting 
is bolted to the legs of the generator, using the same 
holes that are in the generator legs. The machine is 
then hung to the car in exactly the same manner as the 


Consolidated type-A, using the same hanger casting on 


the car in both cases. 


It will be noted that we have no belt tension spring in 
either case, the machine being hung out of center, puts 
the weight of the machine against the belt and gives us 
sufficient belt tension at practically any season of the year 
causing any 


without trouble whatever from _ belt 


slippage. 


Car Wheel Scales at Purdue University—A Delicate Balance 
Affords a Means of Recording a Very Small Loss in Weight of 
the Wheel After Brake Shoe Applications 


Train Control on the Union Pacific 


Thorough Training of Enginemen Together with Careful Inspection of Equipment 
Shows Excellent Results on 225 Miles of Line 


HE Union Pacific fulfilled the requirements of 
ay the first train control order of the Interstate 
Commerce Commission, by placing in service 

on June 1, 1925, a system of two-speed continuous train 
control on 102 miles of its double track main line between 
Sidney, Nebr., and Cheyenne, Wyo. This same system 
of train control as manufactured by the Union Switch 
& Signal Company, was extended eastward from Sidney, 


Equipment Box Opén Ready for 
Drive Require But Little Attention 


Megger Test. Governor and 
in Regular Service 


Nebr. to North Platte, Nebr., a distance of 123 miles 
and placed in service on February 1, 1926. 

Vor the first district equipped with train control, Sid- 
ney, Nebr., to Cheyenne, Wyo., 100 engines were 
equipped for train control operation. Passenger engines 
are operated straight through from Omaha to Chey- 
enne, 509 miles; freight engines from North Platte to 
Cheyenne, which includes both the first and second train 
control territories. Therefore, for the second order it 
was necessary to equip only 31 additional engines, in- 
ciuding passenger engines operating between Omaha and 
Denver via Julesburg, and the freight engines for the 
Denver to North Platte run; also the freight and pas- 
senger engines for the North Platte Branch, 16.2 miles 
of which is on the main line. 


The Training of Enginemen 


In order to eliminate unnecessary delays to train oper- 
ation’on account of train control. special attention was 
given to instructing the enginemen concerning the opera- 
tion of the train control, before the equipment was cut 
in for regular service. 

An engineman on the Union Pacific, who had been fol- 


lowing the development of train control quite closely, 
was appointed as train control instructor. Beginning 
seven months before the first equipment was placed in 
service, this instructor conducted schools at the various 
engine terminals. By means of charts, samples of the 
equipments, etc., explanations were presented, until all 
of the enginemen and firemen had been afforded an op- 
portunity to learn the fundamentals of the system. By 
that time many of the engines were equipped, and the 
instructor accompanied enginemen on their runs, until 
all had received actual road operation instruction before 
the installation was placed in service. 

In order to operate trains under train control protec- 
tion without unnecessary delays, the engineman must be 
familiar with the following performance: Under nor- 
mal operating conditions in a clear block, a green light 
in the cab indicator is lighted. In case a signal is at 
stop, this cab signal indication changes from green to 
red when the engine passes the “B”’ point, which is 
braking distance from the stop signal. In order. to pre- 


Special Air Gage Mounted Above Two-light Cab Signal. 
Small 


Note 
Acknowledgment Lever to Left of Engineman‘s Brake 
Valve 


vent an automatic application of the brakes, it is neces- 
sary that the engineman operate the acknowledging lever 
and start a manual reduction of brake pipe pressure suf- 
ficient to apply the brakes and reduce speed below 20 
m.p-h. This application may be made by. split reductions, 
but must total 22 lb. reduction in brake pipe pressure, 
otherwise an automatic application will follow. 

If the engineman should be incapacitated, or for any 
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other reason should fail to take action to acknowledge 
and apply the brakes within 5 sec. after the change from 
green to red in cab indiéation, if the speed is’ over 35 
m.p.h., the brakes are applied by an automatic reduction 
of brake pipe pressure by split reductions totaling 22 Ib. 
for freight service and 30 Ib. for passenger service. This 
application results in the train being stopped. 

In case the engineman acknowledges the change in 
cab indication, from green to red, and reduces speed 
to below 20 m.p.h., he may proceed through the block 
at 20 m.p.h. Should the speed of 20 m.p.h. be exceeded 
in a stop block, the brakes will be applied automatically. 
However, the Union Pacific has not made any change 
in the automatic block signal rules, therefore the en- 
gineman is required to stop at the signal indicating stop. 
He may then enter the block at a speed not to exceed 6 
m.p.h. being prepared to stop short of a train or ob- 
struction in the block. 

If, while running in a stop block, the red indication 
of the cab signal should change to green, indicating 
that the block is clear, the engineman continues at a 
speed of less than 6 m.p.h. for a train length and then 
he may resume normal speed through the block. ‘The 
purpose of keeping the speed reduced for a train length 
is to insure that if the train passes over a broken rail, 
which might have been the cause of the danger indi- 
cation, the entire train would then be beyond the break 
before normal speed is resumed. 


Af a switch should be thrown, or a car should drift 


out of a siding over the fouling point in a blo¢k ahead 
of an approaching train, the cab indication would change 


View from Top of Cab with Train Control Valve Group and 
Limiting Reservoirs Right and Special Turbo-Generator at the 
: Left 


from green to red and the brakes would be applied auto- 
matically unless the engineman took action within 5 
sec. to acknowledge and start to reduce the brake pipe 
pressure as explained in a preceding paragraph. 

In case of an automatic brake application, the engine- 
man should lap his valve, otherwise the automatic appli- 
cation will not stop at 22 1b. or 30 Ib., but will exhaust 
the brake pipe pressure to zero. Having received the 
automatic application and lapped his brake valve, the 
engineman of a passenger train can recharge his brake 
pipe when the speed has been reduced below 20 m.p.h., 
thus releasing the brakes and permitting train to pro- 
ceed with caution at a speed under 20 m.p.h. 


VoLA/7* Noth 


Engineman Tests Automatic Train Control 
Before Leaving Terminal 


Although the train control equipment is thoroughly 
tested at the roundhouse, the engineman makes three 
tests himself. At North Platte, Sidney and Sterling, 
where engine crews are changed, the tests are made as 
tollows: After the passenger train has been inspected, 
the air men call for a train brake test, the engineman 
reverses the cut-out switch in the cab, which is equiva- 
lent to entering an occupied block, thus changing the 


éc0-U. ofc. supply 
Variable resistance bank 


Receiver coils 


Tuning 
condenser 


C Be B350 
Oynamotor leads LI pl "ug Mr plug 


Automatic Train Control Test Panel for Checking the Operation 
of the Electrical Equipment on the Locomotive 


cab indication from green to red and initiates an auto- 
matic brake application. In view of the fact that the 
engine is standing still, the maximum delay time of 40 
sec. 1s effective, and during that period, the engineman 
proceeds to make a brake pipe reduction of 22 lb., thus 
suppressing and preventing an automatic application. 
This operation checks the equipment and informs the 
engineman that he can take charge of handling of the 
brakes himself if he is alert when a change of indication 
from green to red occurs on the road. 

After all of the car men are out from under the train, 
the engineman proceeds to make two other tests, to as- 
certain if the apparatus will function to apply the brakes. 
With the equipment in the normal position, and a green 
light showing, the engineman again reverses the cut-out 
switch; and allows the automatic application to com- 
plete its cycle, noting the operation of the gages and 
apparatus. With the apparatus set up normal, the en- 
gineman again reverses the cut-out switch, changing the 
green indication to red. This time he acknowledges the 
change by moving the acknowledgment lever, thereby 
preventing the automatic application in view of the fact 
that the engine is not traveling at a speed of over 20 
m.p.h. The last two tests are made after the train is 
otherwise ready to depart. The same three tests are 
made by enginemen at Cheyenne, on the outgoing track. 
Also all freight engines leaving North Platte are tested 
as outlined above. 


Special Cut-out Features 


Every train operated between North Platte and Chey- 
enne has train control protection. If a non-equipped 
engine is run over this territory, it is double-headed be- 
hind an equipped engine. In case the train control 
equipment on the engine fails on the road in a manner 
that cannot be repaired by the engineman, he is required 
to run at a speed under 20 m.p.h. until he arrives at a 
point of communication, where he advises the dispatcher, 
who is the only person having authority to issue an order 
to cut out the train control equipment. 

The application valve group is equipped with a Yale 
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lock made for two keys. One key is carried in a holder 
in this group. To cut out, the engineman inserts this 
key and turns it, permitting him to operate the cut-out 
lever. The engineman cannot remove this key, it remain- 
ing in the lock as an indication that the equipment was 
cut out, until the inspector at the roundhouse inspects 
the engine, at which time he uses his master key to re- 


sees 
110V Track 
ac.line _ loop 


| 
| 


IL NnO000NG 
= —_ 

| 

| 


fu OOO000$ 
| | 
L E = 


———— 

(— 
4 
g 3 
+7 
3 


ease Sch Tamar om 
0 D a L—~——— 2 
dc. meter he 
foperene) Ca CORSA terminal 


Plate current 


a lini eee 


pil 
U.T. socket a resistance: 
fe = 4 


Test Panel for Track Circuit Supply and Emission Test of 
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move the engine key. If, after the engine has been cut 
out, the engine or wayside apparatus is repaired and 
placed in service, the engineman can again cut in the 
engine apparatus and proceed under train control pro- 
tection. 

Eastbound passenger engines which operate through 
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over a highly energized loop. The engine runs under 
this high speed cut-out to Sterling, Colo., 57.5 miles, 
where the apparatus is cut out manually before the en- 
gine departs for Denver. 

The engines operating over the North Platte Branch 
are cut out manually at O’Fallons. All eastbound en- 
gines entering train control territory at O’Fallons are 
locked in service by the agent at that station, before 
proceeding to the main track. 


After Trip Operating Test at Roundhouse 


Upon the arrival of each engine at the inbound track 
at the roundhouse, the electrician and the pneumatic 
men co-operate in making the after trip operating test 
of the train control equipment. The electrician makes 
an electrical resistance test of the wiring, by means of a 
Megger tester. This reading should be over one meg- 
ohm on all circuits, including lighting circuits. By 
means of this test, ground in light sockets, field coils of 
the generator, etc., are located and removed before caus- 
ing trouble with the train control operation. The head- 
light voltage is checked to see that it is not over 34 
volts nor under 30 volts. In order to insure satisfac- 
tory operation of train control equipment, all passenger 
engines have been equipped with Pyle-National Type 
E-3 or MO-6, and, in a few cases, Keystone turbo-gen- 
erators. 

The next step is to check the operation of the train 
control relay, which is accomplished by varying the track 
circuit feed of the test loop. All relays are operating on 


from 250 to 270 m.a. pick-up; from 300 to 320 ma. full 


stroke, and from 220 to 200 ma. release. The high speed 
cut-out relay is tested by increasing the track current 
in the test loop from 3.4 amp. to 4 amp. All terminals 
are then checked over to insure that they are tight and 
no wires broken in the instrument case. 

The Automatic Train Control air man makes his tests 
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from Cheyenne and Denver to Omaha, are cut out elec- 


as TRACK RECEIVING CBILS 
————e 
| 
1all 
WIRING DIAGRAM 
Wiring Daigram for Engine Equipment 
at the same time, proceeding as follows: The delay 


trically and manually by the inspector at North Platte, 
where the engine crews change. Likewise, westbound 
passenger engines are cut in service at North Platte. En- 
‘gines leaving the main line train control territory at 
Julesburg, to pass onto the Denver line are cut out 
electrically after leaving the main line, by means of the 
engineman reversing the cut-out switch while passing} 


time on the apparatus between change of indication and 
automatic application is checked which should be from 
34 to 44 sec. The next step is to check the long release 
time, which runs from 35 to 40 sec. and the short time 
release which should be 4 sec. He also checks the sup- 
pression, automatic application acknowledgment features 
and that the correct brake pipe reduction is made by the 
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automatic feature. The gages are checked to ascertain 
that the proper pressures are carried in the train con- 
trol apparatus. All pipes are then checked for leaks, and 
all pipes and brackets are inspected to see that they are 
tight. A report of this test is made, as shown in the 
accompanying illustration, a copy being kept as a rec- 
ord. Any trouble indicated by these inbound tests is 
located and corrected in the roundhouse. Complete de- 
tail tests are again made by both the electrician and air 
man when the engine is on the departure track and ready 
for service, 


Monthly Inspection and Test 


All engines are held in the roundhouse for a complete 
mechanical and electrical inspection once a month. All 


Test Rack for Axle Drive and Governor Group 


electrical apparatus, including the headlight and train 
control equipment is thoroughly inspected. The engine 
relay and amplifier units are taken to the shop and 
cleaned and tested. The amplifier tubes are given an emis- 
sion test. All tubes reading under 25 m.a. are removed 
from service. The average life of tubes is 1,700 burning 
hours. The tubes are marked and replaced in the same 
position, to keep the values the same. After all equip- 
ment is assembled, a monthly inspection test is made 
and a report filled out. These reports are filed for ref- 
erence at any time. 

The pneumatic maintainer removes the application 
valve portion, relay portion and engineman’s brake valve, 
which are taken to the shop for cleaning and oiling, 
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The protection governor and axle drive are also cleaned 
and oiled. All of the train control piping on the engine 
is blown out to remove any accumulated dirt or pipe 
scale. The air gages are removed and tested. The feed 
valve is cleaned, and the safety. pop valve on No. 1 pipe 
line is tested. The relay brake pipe vent valve and pres- 


The Electrical Equipment 
Removed from the 


of the Train Control System Is 
Engines and Sent to Omaha Shop for 
Overhauling Periodically 


sure maintaining feature are also cleaned at this period. 
The apparatus is then assembled and tested and a record 
kept on a suitable form. 


Periodical Overhauling and Heavy Repairing 


If any trouble develops on the engine relay, or ampli- 
fier unit, this apparatus is shipped by baggage in special 
shipping cases to the Omaha signal shop, where special 
testing and repair equipment has been provided. At 
scheduled intervals, this equipment is sent in for inspec- 


iA 
ba 


Special Test Rack in Cheyenne Shops for Testing Detail 
Operations of Train Control Valve Group 
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tion and cleaning, whether trouble has developed or not. 
At the signal shop, units are completely torn down, the 
condensers tested and the relays overhauled and adjusted. 
They are then returned to the point from which received. 

At Cheyenne shops, a special pneumatic test rack has 
been provided for testing the pneumatic train control 
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on any of the other pneumatic equipment at any terminal, 
which cannot be readily repaired, the equipment is sent 
to the Cheyenne shop where complete tests are made on 
the test rack, and the equipment is repaired. 


Maintenance of Engine Apparatus 


equipment. The government drives on all engines are Train control maintenance is handled at four engine 
MONTHLY REPORT OF AUTOMATIC TRAIN CONTROL PERFORMANCE 
Sidney to Cheyenne ork Platte to Cheyenne 
; 102 miles double track 225 miles double track 
— 1925 — TS Me 1926 
June July Aug. Sept. Oct. Nov. Feb. Mar. Apr. May June July 
Number of engines in service.......... 64 69 72 92 76 88 88 88 94 95 94 96 
Number of trips with device cut in.... 897 1,138 1,266 1,569 1,999 1,461 1,254 1,496 1,486 1,429 1,429 1,597 
Number of trips with device cut out.... 3 1 1 2 4 4 * 21 13 Z 6 17 
PND MET Ole LAUYTeS sik Soe co dfsed vie iceree 9 7 7; 8 9 12 13 12 16 27 as, 
Failures—engine equipment............ 7 5 5) 6 7 7. 9 7 12 10 Z 11 
Waslmres roadside. «oo... so t.hc0 eats vets 2 2 3 1 1 2 3 5 1 6 20 16 
Number of undesirable stops account of 
above failures—engine equipment. : Nike 5 5 6 7 7 9 7 12 10 7 11 
Number of undesirable stops account of 
above failures—roadside...:.......... 7 3 7 5 3 3 5 718 1 +18 £33 $28 
7 Undesirable stops due to short circuit on 2,300 volt line. + Undesirable stops due to lightning trcuble. 
removed and given a general inspection and overhauling terminals; Council Bluffs, Ia., North Platte, Nebr., 


about every four months. The device is then placed on 
the test rack and given an operating test to see that all 
valves are operating properly before being applied to an 
engine or held for future use. In case trouble develops 


Cheyenne, Wyo., and Denver, Colo. The inspection and 
running repairs to engine equipment has been incor- 
porated in the duties of regular roundhouse electricians 
and air brake maintainers. A signal inspector was used 


UNION PACIFIC RAILROAD COMPANY 
A. T. C. RECORD OF ELECTRICAL INSPECTION AND REPAIRS 


Engine N pl PS ale a 


mowed 
mowed 


MEG. READING 


Month __ 


Date and Place Last Monthly ra ee 


Megohm Reading: Megger Readings should be as high as possible and in no casé‘less than one Megohm. 


ein 


RELAY 


Full 
Stroke 


CUTOUT RELAY GRID LEAKS 


Inspector must see that this 


condition exists before placing his ‘‘OK’’ in this column, 


General: This card to be filled out and signed by Inspector upon arrival of engine. at terminal. 


Inspector on duty when leaving terminal, 


It must also be checked and signed by 


Any . changes made by outgoing Inspector must be noted in proper space. 
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Inserts Clipped from the Two Sides of the Engine Test Record Card Which Is Carried in Holder on Engine 
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for the special training of these men, and for the in- 
spection of the equipment in service. Special schools 
of instruction were conducted at all four terminals men- 
tioned, to teach the electricians and air brake men the 
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AFTER TRIP OPERATING TEST 


Engine N 
Left.....2=®2... 4-32 EEK 
Arrived ‘atin. .ccccsastesneseecaseceeee M. 


Tested by.. 6 i 


Train Control Full 


1. Headlight generator voltage as founa 
As Left 
. Steam Pressure......... LDL. een Ye Pounds. 


As Found 
(A) Main Reservoir Pressure 
Brake Pipe Pressure 
(B) Blow-down Res. Pressure  ......... ZO sae 
Pipe 4 Line Pressure ____......... Lo aeaue lbs. 
(B) 


(C) 
(D) 


-. Long Release Time........x2 Seconds 


. (B) Was Automatic Application Suppressed?...c¥ fe . 
(C) Was Automatic Application Avoided when 


Stop Reservoir Pressure..... ZO Fen Ee Me te oh = Sa a PRAT Rae Pounds 


Ze et at RS eee ose ae ree Seconds 
a(B) 


Did Cab Signal Remain ee BE oo ta ean pe 


(C) Did All Lights Go Out?.......... 23 3 a ee 
Did Blow-down No. 15 Reservoir Pregfure 
Build up to 70 Pounds?............... 


8. (B) Did Cab Indication Change from Green té Red?..<Z 


REMARKS: 


Note:—Report on this Form, under REMARKS, all defects and correc- 
tions on pneumatic equipment. Also show work performed 
and material used. 


Successful Operation of Train Control Depends on the Consistent 
Maintenance, and the Incoming Test Serves to Anticipate and 
Eliminate Trouble 


fundamentals of the train control equipment. These 
schools were held during the day on company time. Dur- 
ing this period, three experienced signalmen were as- 
signed as train control adjusters, to assist the electricians 
inspecting the engines at roundhouses. After the train 
control had been in service for about one year, these 
men were returned to their regular signal duties. 


LisT OF THE PRESENT PERSONNEL FOR MAINTENANCE OF ENGINE EQUIPMENT 


Cheyenne, Wyo. 


First trick lewveading wACEG Machinist srj2 aie cke-teie s ates 8 hours 
1 ATC machinist on axle drive equip........... CER ae 
1VAT EC machinist test sequipment./o.".ce ae seme Sims: 
TRARG tina Chin Stas Wears. ees, « wr elostuclpeeeesu eat tnatetioes Ce a 
TPAC Selectrical yspecialist. a. 4). /crsrectateile shies es (hee Me 
lew A Ca CLECEEICIANID als crete syaks, conta ie ateqa etnies arate [ide 
Second: tricke oly AEC emachimist te remit tise ise bist « secrermetens anette Ghee = 
IAT Crelectriciam = bcm eye ot schoah alae ere oh ad 
Third trick mel eA Ge Niachiniste ena cect eee ears ark sine een Gas 
TEAT Grelectrictan  . 5s sitios scsie ehiete sro terete Same 
Sidney, Nebr. 
TAT, electaician, eytemess otes (6 cieneais aeons Ane 
North Platte, Nebr. 
First trick Be AEG Machinist sa cepts ers eis ie fore eieke caries ee een Bare: 
Larilectrician.leadetswaercun cherie <beictene ahaha merce lars re thd 
i TAT Ce electrician pase isas Seen. Sule ee 8. * 
Second trick pte ATC machinist’ ss, pence cn cee citi danse ere a eee oR 
feZAVEC electricians mines ction Wie aces cache eee meats the 
Third trickite1sATG machinists: ccmeks icree ee wie oererernedate chorea Uta 
ISA DE Neléctrician ks: Silty aces tie hie sae eee Shue 
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Council -Bluffs, Ia. 


First trick 1, ATC tmachinist acc octane mules tere 6 tes 
2° ATC. eléctrictins sc. Ac uictdaniies ale <uveie miei 4 Ws 
|Second trick) 1, ATC machinist!) weitere ee ee eee GO pater 
1 ATC electrictaneAs..ac5-e ee ee De ee 4° TS 
Third trick: . 1 ATC machinist se soa- aes eee eerie Gye 
1 ATC electrician 7/2... 22:9) bred nee oe eee 4S 

A. T. C. 
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MONTHLY INSPECTION 


Train Control....- BO oa qudig doe dticBing wntehnadiabaUonbas@e davedqesdsnpee awe ose Aa e=ea gh eet aa 
Headlight ......... LR voc sivsinre dpetseiretipitiniriiisntinimuinn r 
Headlight and Train Control. MLO i iinet - 
Headlight Generator Voltage «2 wlecshacsaadsedcavees scat sc.2cecncs<U Sede pase sueaeeem sete ean ee eee eee ae 
Dynamotor Voltage MEG TA, 4 | Nastelsccceasebecesecreecscease net ceesereesesuasessnces deveqee see nasay ee eae eee eae 
CONDENSER VALUES 
Track.-2.@ Mn stbasdececaccndsacamnesexsccncnsbeenoasdgcayeccssec: {unehorsancauses tabs conestae = aedee ns ae seeee ee 
INPUT-OUTPUT DATA 
Track Input 0.0 Output "Erackzceeteses-< de Sepa te re Local... ee = 
ae ss 10 a 
sid ue 20 RY “3 
re * -30 a oa 
es fe -40 - cs 
a o -50 vz os 
se rf -60 i ; et : rel <a 
Spee gare ae oe JRA ee «ee 
TRACK CURRENT 
Pickoup.....e2 2.0.00 ok. eee 
-Full Stroke..©/2., Segacn casecage doscabaeonccescansunssuaosabuesdaseauceagadthsbneayass #ieeyenyeoacehatan=e eae anne saan 
Release........ Bes Ne) ada deeaeenqunensccucecnnacstenteonsatarstscbesasanawacaRenapi tans Wag Weney Sa aea geet aaa 
PHASE ANGLES 
aga Se were i aa Be Fora d erg Rise h T +L. Aad AS Goi aN 2 
CUTOUT RELAY 
Pick-up Value Track Current..... Nes D grtencSinesaniesussbeadosseseutcedcnesseeek ieee Skeaeee oleae eee 
Release, Time. ..<..5..5.02-2.200.sesnedcck socasencstectonstecamesancot padecath 24 6ue¥aonn nes eveeiaaas canes teeta eet 
GRID LEAKS 
Megger Resistance Ta.ad2 eS, ro. 22. acess meee cudveaknaes (See Instructions) 
Number oie (you tltZ75. 114375... 1LYV3.. 
Left RECEIVER COIL Right a 
Height chk. Wei Sl (i, 
Wurm beri ssi :ion22a.cbucpsecketeee ge ee 
EMISSION TEST 
aE ye a De acsccgaesen BI Wee are 3 a ba es Pere aca nceaneehe 2-L..... 2D Ss cneseoetaes 


Form for Monthly Inspection Report of Electrical Apparatus 
Denver, Colo. 
First trick 1 ATC machinist 22..0..<.a06)n sa ee 8 eRe 
. Tl ATC. electrical. specialist] «01. cic 20s ene eee Sie ee 
Second trick 1 ATC, machinist ‘7272. ee eee 2A 
1 ATC electrician: ipods cits aia alee olen 4ndss 
Dhind trick “sl AT@, machinist] | fea. . cee aoee Oe Date 
1 ATC electrician 4)... .5 .24% 5 0 eee ae 


Delaware, Lackawanna & Western.—This com- 
pany and its subsidiary, the Morris & Essex, have been 
authorized by the Interstate Commerce Commission to 
construct 0.68 miles of 4-track line in Jersey City, 
N. J., in connection with a new freight terminal to be 
built there. It is planned to utilize motor trucks in the 
under-Hudson vehicular tunnels now under construc- 
tion for freight service to and from New York, which 
necessitates an increase in facilities at Jersey City. The 
new terminal will be a two-level structure constructed 
to permit later the addition of several stories for ware- 
house purposes above it. The new track to be built for 
connection with the terminal will be above the street 
level, necessitating several steel bridges. The estimated 
cost of the entire project, of which 50 per cent will be 
constructed in the initial stage, is placed at $12,938,000. 


General View of Lumber Yard and Planning Mill With Power House in Distance 


Chesapeake €? Ohio Shops at Huntington 


Company Both Generates and Purchases Power—Tendency to Increase ae 


the Latter Due to the Low Cost of Purchased Electric Power 


T Huntington; W. Va., the Chesapeake & Ohio 
operates one of the largest shops on its system. 
Both purchased power and steam power are used 
at the present time, although it is anticipated that in the 


Transformers and Lightning Arresters Where Electrical Energy 


Is Received from Commercial Source 


near future all of the electric power that is required at 
this point will be purchased. From 750 to 1,000 kw. is 
generated and from 900 to 1,200 kw. purchased. 

For the present, however, the power house equipment 
consists of six Stirling water tube boilers, all fired by 
double retort mechanical underfeed stokers. The stack 
on the boiler house is 205 ft. in height and forced draft 
is also used. The installation of the underfeed stokers 
has only recently been added to the power house and in 


conjunction with it, there has been installed a coal crusher 
and skip hoist for crushing and transferring coal from 
the cars directly to the boiler room, where it is dumpéd 
into a traveling weighing larry and ¢arriéd to the coal 
hoppers over the grates by means of electric power. A 
steam jet ash conveyor delivers ashes from boilers to 


Compressor Section of the Power House—Two Steam Driven and 


Two Motor Driven Compressors Are in Use 
overhead ash hoppers and by gravity to ash car on sid- 
ing. These improvements cost approximately $30,000 


for the stokers, $19,000 for the coal equipment and 
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$2,000 for the ash equipment, but a check up of the first 
six months of its operation showed a clear saving of 
$9,935 over the old method of hand firing, which was 
that previously used. The consumption of coal per 
month averages about 4,882,000 Ib., which includes the 
quantity used for the shop heating and power, boiler 
washing plant, engine washing, and roundhouse blower 
system and steam hammers in two smith shops. 


Power House Equipment 


The supply of compressed air is furnished by two steam 
driven and two motor driven compressors and the total 
amount of air consumed per month amounts to 102,865,- 
968 cu. ft. This supply is used throughout all of the 
yards and shops, a large car repair shop being supplied 
from this source. 

For such equipment as requires it, a direct current 
circuit of 250 volts is fed from a motor driven 250 kw. 
generator. A large steel cooling tower serves the plant 
for coaling turbine condensation from Westinghouse Le 
Blanc jet condensers. 

At the present time, the purchased power is stepped 


2 
View in the Generating Part of the Power House 


down to shop voltages from three 500 kva. transformers, 
but three 1,500 kva. transformers are on hand to be in- 
stalled for this purpose in the near future. The trans- 
formers now in service are of the Westinghouse type 
protected by General Electric oxide film lightning ar- 
LEStCES. 

The average expense at which the power plant is 
operated is $8,793 per month. This amount includes 
coal and water, oil and grease for lubrication, waste, 
renewals, repairs to engines, boilers and other equip- 
ment in general as well as labor. Although these figures 
have been rather carefully compiled, it has been done 
without the aid of testing instruments. Using them as 
a basis, however, it shows that the cost of generated 
power without overhead, interest, depreciation or taxes 
and insurance, is approximately 914 mills per kw. hr. 
For purchased power, clear of everything, the cost is 13 
mills. The total power plant labor force for three shifts 
of 8 hrs. each at present consists of 17 men, including 
engineers, firemen and general maintenance men. 
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Mol l7 Noms 


Other Electrical Work 


In addition to the electrical men employed in connection 
with the power plant, another group of electricians over- 
haul and otherwise put in first class condition the electri- 
cal equipment on about 30 locomotives per month. Pyle 


View of Armature Winding Room and Electric Repair Shop 


National K-2 500-watt generators are mostly used, ex- 
cept on engines having train control which use M. 0.6 
800-watt generators. Approximately the same amount 
of rolling stock is also taken care of in the same way, 
including passenger, mail and baggage cars. Between 
115 and 120 coaches come into the yard each month for 


Where Rivets Are Burned Out of Old Side Sheets of Cars—On 
the Elevated Platform Between Cars Ballast Resistance Grids 


Are Mounted in Rows 


attention. Records of car lighting maintenance show 


’ the cost per car per month to be 62 cents. 


The electrical repair shop takes care of all armature 
and coil winding work, not only in the Huntington shops, 
but also that which is sent in from any point between 
Hinton and Chicago. An average of 30 armatures of 
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all classes and types, as ‘well as field coils are rewound 
in this shop each month. 

There are 32 eiectricians including first-class crane 
operators that do electrical work on their cranes. These 
men with the assistance of 12 helpers and 8 apprentices 
do all of the work previously mentioned and look after 
electrical repairs that may be needed in the Chesapeake 
& Ohio hospital and passenger station at Huntington. 

The electrical shop is equipped with a test board on the 
work bench at which is available for testing purposes any 
shop voltage used. Those commonly used are 110, 220 
and 440 volts. A chain hoist is used in the shop for lift- 
ing heavy parts. This is run ona single track rail. 

There are 16 Elwell-Parker electric trucks in use about 
the shop. Twelve of these are of the load carrying type 
and four of the crane type. To charge the batteries of 
these trucks as well as coach batteries, a 55 kw. generator 
has been installed with 14 circuits running to different 
parts of the yard. Two electricians are assigned to the 
duty of maintaining these trucks, one on each of two 
tricks, while a third man who takes care of the running 
repairs, works on the trucks and on the coaches as well. 

An unusual and interesting line of work being carried 
on at the Huntington shops is that of dismantling old 
steel cars. The process used in removing the side sheets 
from these cars is the electric arc. Five or six cutters 
drawing approximately 500 amp. at 75 volts each from 
a 3,000 amp. 75 volt motor generator set. About 20,000 
rivets are burned out each day at a cost of about 1.8 cents 
per rivet, burned off and backed out. There are two 
tracks in the yard which are equipped to do this work. 
After the rivets have been burned down and the side 
sheets taken off the cars are removed to the repair track 
where the process of reconstruction is commenced. 


Pennsylvania Orders Electrical 
Equipment 


The Pennsylvania Railroad recently announced that 
electrical equipment for a total of 128 passenger cars has 
been ordered in preparation for electric operation of the 
Southern division main line between Philadelphia and 
Wilmington, Del., and the Octoraro branch between 
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Philadelphia and West Chester, Pa. [Extensive progress 
is being made on the work oi electrifying these lines 
and the new equipment for them is expected to be de- 
livered by November, 1927. 

The orders for this equipment have been placed as 
tollows: Westinghouse Electric & Manufacturing Com- 
pany, apparatus for ninety-three cars; General Electric 
Company, apparatus for thirty cars; Brown Boveri Elec- 
tric Corporation, apparatus for five cars. 

The Pennsylvania Railroad has also contracted for 
the electric equipment to be used in the construction 
of eight new locomotives to be operated in the New 
York tunnel service between Pennsylvania Station, New 
York City, and Manhattan Transfer. Four units of this 
equipment have been ordered from the Westinghouse 
Electric & Manufacturing Company and four from the 
General Electric Company. Delivery is expected to be 
completed by September, 1927. 

The cars for the Philadelphia-Wilmington and Phila- 
Gelphia-West Chester service will all be of the ‘multiple 
unit” type, each car carrying its own motors. In that 
way the power available will be automatically increased 
or decreased in proportion to the number of cars in the 
train. 

The electrification work between Philadelphia and Wil- 
mington and Philadelphia and West Chester constitutes 
one of the most important projects of its kind undertaken 
in recent years. It involves approximately fifty-two miles 
of line and one hundred and fifty miles of track. Its 
consummation will give the Pennsylvania Railroad a 
total of ninety miles of line and two hundred and sixty- 
four miles of track electrified for suburban service, di- 
rectly in and cut of Philadelphia. In addition, the Cam- 
den-Atlantic City electric line provides Philadelphia with 
an extensive suburban service via the Delaware River 
ferries. 


The electrification projects to Wilmington and West 
Chester are an integral part of the Pennsylvania Rail- 
road’s plans for its new main Philadelphia passenger 
station on the west bank of the Schuylkill River, and the 
extension of electric suburban service into a centrally 
located underground terminal near the site of the present 
Broad Street Station. 


A Ticket Office Without a Counter 
Office cf M. M. Hubbert, General Eastern Passenger Agent of the Great Northern, 595 Fifth Avenue, New York City 
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Illinois Central Freight Yards with Chicago Skyline in Background.—Photo by Ewing Galloway, N. Y. 


Railway Electrical Men Meet in Chicago 


Seventeenth Annual Convention of the A. R. E. E. Draws Large Attendance 
—Number of Exhibitors Sets New Record 


tion of Railway Electrical Engineers which was 

held at the Hotel Sherman in Chicago from Oc- 
tober 26 to 29, inclusive, was undoubtedly the most 
successful convention that the association has ever held. 
All of the meetings were largely attended and the dis- 
cussion was both interesting and instructive. The 
Railway Electrical Supply Manufacturers’ Association 
which held its exhibit as usual in connection with the 
convention, occupied greater space than ever before, 
there being a total of 60 supply companies represented. 

The first session of the convention was called to order 
at 10:30 a. m., October 26, by President E. Wana- 
maker, who addressed the meeting in part as follows: 

“Within a comparatively short space of time, the use 
of electrical equipment has grown so rapidly it has 
already expanded to the point where electrical equip- 
ment is used in practically every department, every 
phase and every angle of the railroad industry. It is 
the key to successful operation in the handling of 
trains, in the handling of locomotives, in operating the 
shops, in handling the water, in handling the locomo- 
tive fuel, as well as to light the engines and light the 
trains and light the buildings, even to its latest intro- 
duction into the field of automatic train control. 

“Not only have the railway electrical men them- 
selves striven to build up this organization and improve 
it from day: to day and from: year to year, but also the 
manufacturers of railway supplies and railway equip- 


ape seventeenth annual convention of the Associa- 


*In the following pages are given abstracts of the discussion which took 
place on the convention floor. 


ment have done so likewise, and I feel that the alliance 
between the railway supply men and the railway elec- 
trical men is as close as that of two brothers. 

“T can think of many things I would like to say, but 
I do not think this is the time nor the place to say 
them because we did not come here to listen to some- 
body talk except in discussion. These discussions are 
tremendously valuable. Speak freely and air your 
opinions. Give the other fellow a chance to see how you 
are doing things. It will result in a lot of good. 

“I am going to leave it with you, gentlemen, and I 
certainly hope you all have a very. beneficial and profit- 
able meeting and good time as well.” 

Following the president’s opening address the report 
of the secretary-treasurer, J. A. Andreucetti, was pre- 
sented, in which the growth of the association both as 
regards membership and finances were clearly set forth. 
The present membership of the association consists of 
444 active members and 164 associate members while 
the cash on hand amounts to $5,197.69 with no in- 
debtedness. 

In the election of officers which followed, Charles R. 
Sugg, electrical engineer, Atlantic Coast Lines, was 
elected president; E. Marshall, electrical engineer, 
Great Northern, first vice-president, and J. C. Minick, 
assistant engineer, Pennsylvania System, second vice- 
president. V. R. Hasty and G. T. Johnson were 
elected to the executive committee and a nominating 
committee consisting of E. Wanamaker, Ernest Lunn, 
J. R. Sloan, G. W. Bebout and J. E. Gardner was also 
chosen. 
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Wires and Cables 


This report was presented by Francis J. White of 
the Okonite Company. Mr. White told in brief of the 
activities of the numerous sub-committees of which the 
main committee is composed, and for the most part 
was concerned the adoption or rejection of certain 
tentative specifications. 

THe PRESIDENT: “Mr. White, may I ask what 
progress has been made in parkway cables?” 

Mr. Wuite: “There is no committee handling 
parkway cables specifically. One of the sub-committees 
is supposed to hand in a report on thicknesses of lead, 
sizes of steel cable, sizes of wire armor and such other 
related matters.” 

THe PresipENT: “Recently on a new train control 
insulation on a new division we found that we had 
used some lead covered wire running from a ramp to 
a signal and the gophers seemed to be eating the lead.” 

Mr. WuHitEe: “Well, of course, Mr. Chairman, any 
specification brought in cannot relieve the engineer in 
charge of the work of using his own judgment as to 
which particular combination of cables or protective 
covering should be used.” 

ieee EtACK (>0-sbac.) > “1 would-hke’to ask Mr. 
White if the steel sheathing on the parkway cable is of 
a character that will not rust away.” 

Mr. WuiteE: “Of course, you can always put on any 
type of armor than you want.. Speaking for ourselves we 
can put on steel wrought iron or brass, but in the majority 
of cases the heavy steel cable appears to give the best 
results. We have had steel cables in railroad service 
now for about fourteen or fifteen years. I have had 
occasion to have some of them exposed and when ex- 
posed there was no sign of deterioration.” 

THE PRESIDENT: “Is there any further question? 
If not a motion will be in order to accept the report of 
the committee as information and progress.” Report 
accepted. 


Radio in Railway Service 


Ernest Lunn, electrical engineer of the Pullman Com- 
pany, read the report. The discussion was opened by 
P. S. Westcott of the Pyle National Company who spoke 
as follows: 

“On the New York Central some time ago, radio ex- 
periments were carried on in connection with the work 
of the Radio Committee of the Telephone and Tele- 
graph Section of the American Railway Association. 
When it is realized that three tubes were used in trans- 
mission and four in reception you can see that quite a 
bit of power consumption was involved. If this were 
applied to a locomotive, for example, this would require 
a full output of our present headlight machine, around 
four or five hundred watts for radio alone. Many times 
worse is the situation when you go back to the caboose. 

“Tt is possible with a single tube to communicate from 
the rear of the train to the front of the longest freight 
train now operating with relative ease, with only a frac- 
tion of the power utilized in the case of those tests that 
have so far been completed. 

“Tf this sort of thing is to be put across it is first up 
to the railroad man to show that it is needed and sec- 
ondly to show that it is needed so badly that the manu- 
facturer will want to make it.” 

GrorcE W. Besout (C. & O.): “On our long trains 
the engine will be so far away from the caboose and 
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there will be so many curves, probably a few tunnels 
between, it is almost impossible for signals to be com- 
municated between the caboose and the engine. We 
have been interested in some form of communication. 
We have taken it up with the larger corporations manu- 
facturing radio equipment and they all advised us that 
there is nothing to date that they can offer the railroads 
for satisfactory service.” 

Roy Liston (Santa Fe): ‘In connection with this 
discussion about the communication between the loco- 
motive and the caboose, I would just like to emphasize 
the importance of developing the radio along this line. 
I am not inclined to agree with the gentleman who just 
spoke about the cost of power. 1 think the railroads 
will be ready to maintain and pay the original cost of 
installation of anything that would meet the require- 
ments.” 

THE PRESIDENT: “Speaking from a transportation 
standpoint, the growth of train lengths of from eighty 
to one hundred twenty-five cars, with the cars running 
forty feet or more over all, your caboose is about a mile 
trom you engine. This subject, therefore, is of vital 
importance. 

“Tt looks to me like it ought to be possible by a little 
co-operation and co-crdination to develop equipments 
that we can use on these long freight trains.”’ 

Mr.'Liston: “From what I can gather on our road, 
the thing we want is a means of communication both 
ways. We want the transmitter and the receiving se‘s 
on both the locomotive and the way car. This seems to 
have tremendous possibilities, not only with that com- 
munication alone but a further development in train 
dispatching methods.” 

THE SECRETARY: “Mr. Chairman, I think that the 
committee from now cn should devote more attention to 
the subject of communication between the cab and the 
caboose or communication on the train rather than to the 
pleasure end of the radio proposition on cars. As I see 
it the Radio Committee has wonderful possibilities of 
doing a real constructive job for the railroads.” 

Tue PresipENT: “I think we have practically agreed 
among ourselves that we have at least developed an out- 
line to guide the committee in their work for the com- 
ing year.” 

The report was accepted and the committee continued. 


WEDNESDAY SESSION 
Train Lighting 

P, J. Callahan, supervisor of car and locomotive elec- 
tric lighting on the Boston & Maine presented the report 
on train lighting. The discussion was opened by A. E. 
Voigt, car lighting engineer of the Santa Fe, who spoke 
as follows: 

“I do not object to these clearances, but I am doubt- 
ful if you can always obtain these clearances. I do not 
consider the clearance over the end sill of sufficient im- 
portance to insist on an inch and a quarter, especially 
on a truck hung machine, inasmuch as the clamps are 
on the outside of the belt. 

GrorcE R, Suirk (C. G. W.): “The minimum inch 
and a half between the axle pulley and the girder is alto- 
gether too close. The minimum over an axle pulley on 
all girder type cars-should be not less than three inches.” 

Mr. Hack: “I thoroughly agree with Mr. Shirk on 
that. Anything less than three inches will strike when 
you get a low spot in your track.” 
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Mr. Townsenp (Santa Fe): “I agree with Mr. 
Shirk. I had a case yesterday of a Pullman car with an 
eighteen inch axle pulley’ and a clearance of two and 
three-quarter inches and yet the bolts on the girder were 
striking the belt right down through the center.” 

Mr. Lunn: “Mr. Chairman, it looks as if it was a 
matter of the diameter of the axle pulley more than any- 
thing else. It is rather difficult to change the design of 
cars sometimes and if we want more than three inch 
clearance we have simply got to change the diameter on 
the pulley.” 

Mr. BoucHe (Gould Company) : “I would like to see 
a three inch clearance of the axle pulley flange at any 
and all times, but I absolutely know that it is not pos- 
sible unless you want to make the diameter of the pulley 
so small that you will have slipping in the winter 
weather, which is a thing we have to avoid.” 

L. S. Brttau (B. & O.): “I think that we should 
attempt to establish minimums that represent the best 
possible compromise and then leave to the individual 
railroads the question of getting the maximum clear- 
ance that they can on the particular cars they are han- 
dling.” 

THE PRESIDENT: “In view of the statement made by 
Mr. Billau I think it would be a good idea to take a vote 
on the recommendations as they have now been made 
by the committee and members here this morning. If 
there is no further question a motion is in order to ap- 
prove this recommendation.” 

A. E. GANZERT (Rock Island): “I move that we ap- 
prove the amended recommendation.” 

JU RS Stoan (P. R: R.vys "1 second the motion.” 

Motion carried. 

Mr. Suirk: “I would like now to pass the belt clearance 
on to the recommended practice of this Association, that 
all belt clearances will be over the end sill and under the 
brakebeam, that in all future construction where the 
truss rod type of beam is made that the bridle arrange- 
ment will be so made that a flat brake beam offset up- 
ward of two and one-half inches can be used and all the 
belt passages will be under the brake beam. It is feasible 
and I think it should be the recommendation of this 
Association to car builders that all future cars of that 
type should have this arrangement where axle devices 
are used.” 

Mr. A. E. Voter (Santa Fe): “I am favorable to all 
the clearance that it’s possible to get, but I hardly think 
this Association is in a position to say just how a brake 
beam should be constructed.” 

THE SECRETARY: “We certainly do not want to make 
any recommendations that are out of line. I am not 
saying this particular recommendation is out of line, but 


we want to give recommendations of this kind very 


serious thought.” ° 

THE PresipEntT: “Mr. Callahan has said, as Chairman 
of the committee, that in view of the importance of this 
problem that it be referred back to the committee and 
said they be given the opportunity to give it further 
consideration.” 

Mr. Votct: “I move that the question of whether 
the belt shall be over the end sill or under the brake beam 
be referred back to the committee for the coming year 
for further consideration.” 

Mr. Stoan: “I second the motion.” Motion carried. 

Mr. Ganzert: “I would recommend that the axle 
pulleys shall be mounted on the center line of the car. 
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1 want the equipment builder to get the body hung ma- 
chine on the center line of the car.” 

Mr. CALLAHAN: “Why wouldn't it be well to word 
it this way that the axle pulley shall be mounted in the 
center line of the car? ‘lhat will take care of the whole 
thing, won’t it?” 

Mr. GANzERT: “No, sir, it will not. We want the 
armature pulley mounted on body suspended machines 
so that the armature pulley will be on the center line of 
thercars’ 

Mr. Bittau: “I want to call attention to the fact 
that there is available today the so-called interchangeable 
axle generator suspension which manufacturers of 
axle lighting equipment are all in a position to offer. I 
believe it would be desirable for the committee next year 
to go further into this with the view to the Association 
establishing a recommended standard mounting: for axle 
generators of the body hung type.” 

Mr. Vortet: “I would like to have seen that discus- 
sion of voltages entered into on train lighting as to the 
desirable voltage. Personally I think that Mr. Calla- 
han’s suggestion in the report, that we try to hold to 32 
volts is good.” 

THE SECRETARY: “This refers, I believe, to subur- 
ban car lighting. I believe it is a mistake to go to 32 
volts for suburban car lighting when you consider light- 
ing eight or ten cars.” 

Mr. CaLttAHAN: “Mr. Chairman, as regards that I 
feel that the additional installation cost is more than 
everbalanced by the cheaper maintenance cost. If it 
becomes necessary to use batteries you are permitted to 
use a 32-volt battery.” 

Tue Secretary: “I do not agree with the chairman 
of the committee in that respect. My experience has 
been entirely different. I have found that the 32 volt 
system is more troublesome.” 

Mr. Wescott: “So there will not be an erroneous 
opinion on what is possible, it is very true that there are 
cases where 32 volt for the lighting in the car is desir- 
able but with interchange there comes another possi- 
bility that has been tried in the past and found perfectly 
satisfactory, and that is using a series parallel arrange- 
ment of lamps. It is possible to use the 32 volt lamps 
if you care to and still have the advantage of the 64 volt 
train line at the same time.” 

THE PresIpENT: “T would say, Mr. Callahan, in view 
of the discussion here that it might be well for your 
committee to consider recommending that the voltage 
that is used on suburban train lighting be determined 
by local conditions after you have had a chance to get 
into it further.” 

THE SECRETARY: “I move that the report be re- 
ceived as information and that the committee be con- 
tinued and that such questions as came up in the discus- 
sion of this report that can be whipped into shape for 
recommended practice be presented at the next annual 
meeting.” Motion carried. 

Electric Welding and Heating 

F. H. Williams, test engineer for the Canadian Na- 
tional, presented the report on Electric Welding and 
Heating, and the material which the committee desired 
to add to the manual was placed on the secretary’s desk 
for examination by the members. Mr. Spangler of the 
Westinghouse Electric & Manufacturing Company, who 
was called unon to discuss recent developments, spoke 
in part as follows: 
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“During the past several years we have conducted a 
number of tests on welding structural steel members, 
and these tests showed principally that this type of work 
could be done very probably with great economy as com- 
pared with the standard riveted steel members. 

“We have put up two small buildings in East Pitts- 
burgh by the welding method and at the present time 
there is a five story building being constructed for the 
Westinghouse Company at our Sharon, Pennsylvania, 


plant by the American Bridge Company, and in this 


building all of the shop work and all of the field work 
is being done by the electric welding method.” 

THE PresipenT: “The growth of the use of electric 
arc welding has simply been astounding within the last 
eighteen months. Architects and the engineers and the 
greatest of them in this country, are paying more atten- 
tion to the development of welded structures than they 
are to any other type of design. 

“Today the architects and the engineers are leaning 
very largely on the electrical manufacturers to aid them 
in developing this process. 

“We recently took thirty-two of our original electric 
welders and traded them in on new modern machines, 
because in the comparatively few years the improvements 
have been so great as to make the original welding’ 
equipment practically obsolete today. The machines 
that we now are installing will cut our welding cost 
cperations in half.” 

Mr. Lunn: “Within the last six months the question 
of chromium plating has come up. We cannot afford to, 
shut our eyes to this subject and I recommend that the 
committee be instructed to consider that as a part of their 
work next year.” 

Mr. WittiAMs: “I would like also to suggest that 
they be authorized to go into the subject of acetylene 
welding so that we can place before the electrical engi- 
neers the results that can be obtained by acetylene weld- 
ing, and thus show that the electric welding can be used 
in probably more places than it is at present and more 
economically than acetylene welding.” 

Mr. Stoan: “Mr. Chairman, I would move that the 
recommendation of the committee be accepted.” 

Mr. Girman: “I second the motion.” Motion carried. 


THURSDAY SESSION 


Safe Installation and Maintenance of Electrical 
Equipment 

George T. Johnson, assistant electrical engineer for 
the New York, New Haven & Hartford, presented the 
report. Mr. Johnson introduced the subject as follows: 

’“The assignment to the committee this year was un- 
limited. I would suggest for the next year’s committee 
that the assignment be limited and that they make a 
shorter report because even though we do not read it 
here a great many men cannot take the time to go over 
this report.”’ 

Tue Secretary: “Is there any point on the ques- 
tion Mr. Johnson raised of the voltages from 601-5,000 
against 750-7,500?” 

Mr. JoHNSON: “It is simply whether you want to 
follow the electric code or follow the safety code.” 

Tue Secretary: ‘As I understand it, the electric code 
is 601-5,000 and the safety code is 750-7,500. That is 
the question. Is there any discussion on that?” 

THE PRESIDENT: “What code do you recommend as 
Chairman of the committee ?” 
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Mr. JoHNsoN: “My own personal opinion is that 
perhaps we would better get the safety code because the 
engineering societies are going to that.” 

THE PRESIDENT: ‘Well, since there is no discussion 
we will put it to a vote.” 

THe SeEcreTARY: “Mr. Chairman, I move that we 
change the paragraph to read 750-7,500 volts.” 

Mr. Stoan: “I second it.” Motion carried. 

THE Preswent: “Is there any discussion on the 
subject of grounding?” 

Mr. Wuite: “The first paragraph under grounding 
recommends that the sizes of the National Electric 
Safety Code be discarded and the proper size of wire be 
worked out allowing a safety factor of three. I think 
it might do us all some good if the committee would en- 
lighten us on that point as to why that paragraph is in 
pnere,, 

Mr. JoHNSoN: “The code says, ‘More than 500, but 
not more than 600 amperes.’ Switches are built at the 
present time up to 1,200 amperes, you are liable to build 
them larger, that is, with fuses in multiple. If you will 
note especially with copper wire under size of wire No. 
2 the fusing current is 1,342 amperes. Now you have 
not got much leeway in case of a short circuit under- 
ground. The factor of three is just simply something 
that has come out of our own minds. Whether it is 
three or two or four or five, that is a matter for the 
Association to judge.” 

There is something further I would like to say 
on battery charging. We have tried to stress this 
modified potential charging. It is not used in car light- 
ing on account of the various different types of batteries, 
but on this tractor system, in order to save labor, we 
have found it to be of great advantage.” 

Mr. Stoan: “Mr. Chairman, under the head of Water 

Supply I would move that that be amended to read, ‘It 
is essential that in all battery rooms a supply of distilled 
water be available.’ ”’ 
» Mr. Jonnson: “It is a question. Sometimes the bat- 
tery companies permit us to use other than distilled 
water. Would you put a still in under those condi- 
tions ?” 

W.L.' Briss (U. S. L. Co.): “I might say a word 
on that subject of water. We are battery manufactur- 
ers and in the initial filling of batteries at our plant we 
use the Niagara River water and we advise our custom- 
ers to use distilled water.” 

Mr. Stoan: “Mr. Chairman, in our part of the coun- 
try there is a very large percentage of iron in the water 
and we would ruin the batteries in a very short time if 
we used the ordinary water supply.” 

Mr. MaArsHatit: “Mr. Chairman, I would like to say 
that it has been our practice in taking care of batteries 
on the Pacific Coast to use the hydrant water because it is 
a well known fact that the water that we have there is 
very pure.” 

Mr. Stoan: “I will change my motion to read like 
this, that it is essential in all battery rooms to have a 
supply of distilled water to fill up the cells from time to 
time, replacing water which has evaporated, unless 
chemical analysis of the natural supply proves it to be 
suitable.” 

THe Secretary: “I second the motion.” 
carried. 

Tue Secretary: “There is a good deal of material 
in Mr. Johnson’s report that would make good data for 
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the manual, and I make a motion that the report be re- 
ceived and turned over to the Committee on Manual to 
peruse and take out of itesuch matter as would be of 
benefit in a constructive way to railway men in guiding 
them in safe installation and maintenance. 

Mr. Stoan: “I second the motion.’ Motion carried. 


Illumination 


The report was presented by Mr. Billau, who moved 
the adoption of a number of recommendations the first 
of which is as follows: 

“It is recommended that the train lighting lamps as 
listed in Table 4 be substituted for the lamps now 
listed in Table 4, of Section V of the Electric Train 
Lighting Section of the Manual, with the understanding 
that these new lamps ‘will gradually supersede the 
present type.” 

Mr. CALLAHAN: 
carried. 

Mr. Bintau: “Substitute for Paragraph 1 of the 
manual, the section covering locomotive headlights which 
covers G-30 bulb, the following: 

“The 250 watt, 32 volt, P-25 bulb concentrated filament 
lamp is recommended as standard for use in headlights 
of road engines. Secondly, eliminate the present para- 
graph which offers that lamp as an alternate standard. 
I offer that as a motion.” 

Mr. SLoAn: “I second the motion.” Motion carried. 

Mr. Brttau: “I submit as a motion the following 
change in the Manual: ‘The 15 watt, 33 volt, S-14 bulb 
locomotive cab lamp is recommended as standard for use 
in cabs, signals, engine number lights and all other out- 
lets than the headlight lamps, and secondly, to eliminate 
the paragraph offering that lamp as an alternate.’ ” 

Mr. CALLAHAN: “I second the motion.” 

Tue PRESIDENT: “Is there any discussion?” 

Mr. Hacx: “I would like to ask Mr. Billau or the 
lamp manufacturers if the S-14 cab lamp has proved 
satisfactory in lamp life. I have heard indirectly that it 
has not.” 

Mr. Bittau: “T can only report as far as the experi- 
ence on the Baltimore & Ohio is concerned. Our road 
changed over several months ago and while we have not 
yet been using the new lamp generally, in other words, 
while there is still a mixed stock of lamps on the rail- 
road, the bulk of them in use today are the new lamps 
and our performance indicates that we are getting better 
results with the new lamps than with the old.” 

Mr. Hack: “Have you kept tests of the life of lamp 
hours in actual service on the locomotive, not on labora- 
tory tests?” 

Mr. Birtau: “Our records are based on the actual 
record of lamps issued. There are representatives from 
the manufacturers here. They may have something to 
say on the subject.” 

A. L. Broz (Edison Lamp Works): “All I can say 
is that all the reports that we have had on the S-14 cab 
light have been favorable. I have not heard of any un- 
favorable service.” 

Mr. GANzERT: “We have several hundred lamps and 
we have found the service life did not compare favorably 
with the S-17.” 

Mr. Bezsout: ‘We did not get a chance to find out 
about the life. When we put them in the cabs the en- 
gineers complained seriously and we had to take them 
out. They did not like them. They said they did not 
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get enough illumination.” 

Mr. JoHNSonN: “Mr. President, not in the cab range 
but in the marker lamps we found some complaint, but 
it was due to the mounting.” 

Jol. Minick: (P..R.R:) > “Mrs “Chaimmangens 
road is not using the S-14 bulb lamp at the present time 
due largely to the fact that to mount it properly in a 
number of fittings it will be necessary to revise the fit- 
tings. I have reference particularly to the classification 
and marker lights. The difference in the light center is 
sufficient that our road would want to raise the sockets.” 

Mr. Bittau: “As the matter stands now, we have a 
motion before the house to be votéd upon but the dis- 
cussion has brought out that there seems to be differ- 
ences in experience and if it is deemed unwise to place 
this lamp as a recommended lamp for cab light service, as. 
far as the committee is concerned, we would be very 
agreeable to letting it stand as it is under our recom- 
mendations today as an alternate standard.” 

THE PRESIDENT: “Do you withdraw the motion?” 

Mr. Bitiau: “I will withdraw it. I might add that on 
the Baltimore & Ohio we have substituted the new lamp 
without so far making any changes in the cab fittings or 
our classification lights.” 


Self-Propelled Vehicles 


This report was presented by R. G. Gage, electrical 
engineer, Canadian National. In discussing the report 
Mr. Gage opened the discussion as follows: 

“T would like to say, Mr. Chairman, that when this. 
work was undertaken there was no instruction book 
covering the Electric Motive car that suitably filled the 
operating requirements, and this was also true as far 
as we know at the time with the Brill Westinghouse car. 
Since this time, however, the Brill Company have issued 
a very complete book of instructions on their gasoline 
electric car following very generally the lines that were 
followed in the one that we have submitted. 

Mr. Besout: “Mr. Chairman, I would like to ask 
that the manufacturers, when they produce this instruc- 
tion book, either furnish a piece part catalog or devote 
a few pages to showing the number and the name of the 
parts that need replacing. 

“T would also suggest that those instruction books be 
nede up in some standard size to show that we can put 
them in our folder or catalog case.” 

Mr. Lunn: “Mr. Chairman, it occurs to me that in 
the publication of an instruction book of that size, the 
committee could work with the manufacturers and get 
them to agree to submit their proofs to the committee 
and get the committee's approval before’making the pub- 
lication.” 

Mr. Stoan: “I would move that any manufacturer 
of self-propelled rail cars be requested to submit instruc- 
tions in as much detail as may be considered necessary 
to the Association of Railway Electrical Engineers for 
their approval of the practices and standards recom- 
mended, and that those instructions be submitted to our 
committee on that subject, and that when those instruc- 
tions are approved by that committee that then the manu- 
facturer shall have the privilege of printing them and 
showing on same that the instructions have received the 
approval of the Association of Railway Electrical En- 
gineers.”’ 

Mr. JoHNSon: “TI second the motion.” Motion car- 
ried. 
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FRIDAY SESSION 
Train Control 


F, E. Starkweather, electrical engineer of the Pere 
Marquette, read the report on train control. The dis- 
cussion was begun by Mr. Wanamaker, who spoke as 
follows: 

“Gentlemen, you have heard the request of the Chair- 
man of the committee for some discussion on the partic- 
ular item, what effect has train line leakage with Train 
Control applications. We would like to hear from some 
of you.” 

Mr. Liston: “Mr. Chairman, the train line leakage 
is a prime factor in the automatic reduction in that it 
affects the reduction materially, not that it in any way 
affects it detrimentally but train line leakage tends to 
apply the brakes throughout the train usually in a more 
uniform manner than can be accomplished with the auto- 
matic brake valve. 

“Our standard practice, or I believe standard practice 
on most railroads, is five pounds leakage per minute, but 
on long freight trains this is often exceeded especially 
after the trains are out on the road for a few hours.” 

THE Presip—ent: “Mr. Rutledge, we would like to 
hear from you.” 

Mr. RUTLEDGE: 
thing to say.” 

THE PRESIDENT: ‘Suppose that all the signals are 
clear, and the train running along has just passed a clear 
board. He has no more than got by that signal with a 
clear board until an accident happened, we will say, in 
the next block throwing the signal ahead of him to red. 
Let us suppose one thing further on that, that due to low 
visability, stormy weather or something, and the fact 
that the engineman was incapacitated at this particular 
time so that he is not able to handle his train in accord- 
ance with this red board, what has been done to insure 
that when the engine receives that red board indication 
the application by automatic train control will be such 
that there is practically no danger of buckling or break- 
ing the train in two?” 

Mr. RutLepGe: “In our case we get a constant slow- 
down which would cause him to stop in approximately 
3,500 feet at 75 miles an hour. As far as the reductions 
are concerned, we have had some brake applications on 
trains at sixty miles per hour and the locomotive on this 
train came to a dead standstill twelve seconds before the 
train line pressure in the caboose had begun to reduce, 
and we did not have a pile up, while everything was 
favorable in that direction.” 

Tue PresipENT: ‘What is the operation of that de- 
vice to hold a reduction in train line pressure so that 
you do have, we will say, a maximum length of 3,500 
feet, and that you do not pile up the train?” 

Mr. RutepceE: “By the use of a certain size orifice 
which restricts the leakage of air from the train line 
which sets the brakes.” 

Tue Presment: “You have had one train, but have 
you had more than one that you know of?” 

Mr. RutiepGe: ‘We have had a lot of brake appli- 
ations at different speeds and to my knowledge we have 
never encountered any serious difficulty.” 

Mr. Georce B. CoLecrove: (I. C.): “We have just 
equipped fifty engines at the Lima plant, with equipment 
operating with super-heated steam; that is, everything 
on the engine is operated with super-heated steam. The 


“T do not know that I have any- 
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principal problem that we have to meet is the matter of 
lubrication headlight equipment. 

Mr. Kennepy: (Pyle National Co.) “Mr. President, 
the use of super-heated steam in the turbo generator is 
something that is comparatively new. So far we have 
experienced some valve trouble. That is due to either 
one or two conditions, either that the foreign matter in 
the steam, in the super-heat, comes out as solid matter 
causing small particles to get along the walls of the valve 
causing sticking and the other, that the high tempera- 
ture of the steam leaving the valve first causes the valve 
to expand against the walls of the turbine casing. 

“We are going into it very carefully now and perhaps 
a little later on we may be able to give you more valve 
data.” 

THE PRESIDENT: “If there is no further discussion, 
it is in order to entertain a motion that the report of 
the committee be accepted.” 

THE SECRETARY: ‘Mr. Chairman, I move that the 
committee’s report be accepted as information and the 
committee continued.” 

Mr. Ganzert: “I second the motion.” 
ried. 


Motion car- 


Locomotive Lighting 


The report on Locomotive Lighting was read by L. 
C. Muelheim, chief headlight supervisor of the Balti- 
more & Ohio. The discussion began with Mr. Cole- 
groves remarks as follows: 

“Our road has adopted a cast aluminum headlight 
case, and when we changed over from the old style 
sheet metal case eighteen inch reflector to the smaller case 
and mounted these headlights on our present brackets, it 
looked all out of proportion. When at Schenectady 
about two years ago, I noticed a mounting of the Bos- 
ton & Maine where they mounted the headlight case 
directly on the smoke box door. It made a very neat 
installation. It has several advantages over the shelf 
mounting. This mounting we have adopted as a me- 
chanical standard. Our mechanical engineer designed a 
bracket for it that is riveted right on the smokebox door 
and the lamp is bolted onto that and it is a perfectly 
level setting. The light is in the proper position and 
there is no reason why the lamp after once being fo- 
cused should be changed.” 

Mr. Byrne: (N. Y. C.) “On this headlight case 
proposition we have got another point to consider. We 
are operating fast trains that cross numerous highways 
where dense automobile traffic is crossing. The average 
automobile driver looks up and down the track, his en- 
gine is making a noise, and he looks for the light. I 
recommend that this headlight case proposition be given 
consideration from the standpoint of an auxiliary light.” 

Mr. Ganzert: “I would like to know whether the 
other roads are having the same trouble with headlight 
lamps that we do. I have talked to quite a few indi- 
viduals and it seems they all have the same trouble but 
nobody gets up and talks about it. The trouble seems 
to be in the failure at the connection between the lead-in 
wire and the filament. We get lamps, maybe a thous- 
and at a time, and we will find that there will be sev- 
eral hundred of them that fail within the first several 
hours or in some cases we have failures before they 
are put into the service at all.” 

Mr. Brrau: “The work of our Committee on Illu- 
mination has brought us in rather close touch with the 
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lamp manufacturers and I have had the matter brought 
to me time and time again that many of the complaints 
brought out before the Association on the floor, the 
lamp manufacturers have never heard of or they have 
never heard of them in such a way that they could take 
very much action. I feel that it would be a help to all 
of us where we find trouble of a chronic character with 
lamps that each individual road take action to bring 
the matter forcibly before the lamp manufacturers. I 
think they will appreciate this.” 


THE PRESIDENT: “I have been bothered by headlight 
lamps for a long while. I do not know how they do 
on the majority of roads; I think on our road they run 
them until they burn out. 


Mr. Stoan: “Mr. Chairman, we make it a practice 
of operating our passenger equipment by putting in a 
new lamp at the boiler washing period, putting the old 
lamp in freight service. That has cut down our failures 
very materially.” 

Mr. CoLecRoveE: “We change our passenger equip- 
ment every thirty days and put the lamps in the freight 
service. That has materially reduced our trouble from 
lamps in passenger trains.” 

Mr. Stoan: “I move the report of the committee 
be accepted and the committee continued.” 


THE SECRETARY: “I second the motion.’ Motion 
carried. 


Loose Leaf Manual 


The final report of the convention was presented by 
Mr. Billau who spoke on the subject of the Loose Leaf 
Manual as follows: 

“The points brought out in the report are largely mat- 
ters that indicate the line of procedure that it seems de- 
sirable to carry out in the future to help build up the 
Manual to the form we would all like to see it. I have 
felt personally, and I think all of us realize that the 
Manual of the Association is the measure of its produc- 
tion work. It is our duty to make our Manual so valu- 
able that every member of the Association will keep his 
copy where he will have occasion to refer to it fre- 
quently. If we do not have that kind of material in the 
Manual it is hoped that our committees in the future will 
cover the character of work that will make it valuable.” 

Mr. Stoan: “Mr. Chairman, I move that the action 
as taken by the committee be made and the committee 
continued.” 

THE SECRETARY: 
carried. 

The seventeenth annual convention then adjourned. 


Supply Men Elect Officers 


At the election of the Railway Electrical Supply Manu- 
facturers Association the following officers were chosen: 
President, W. H. Fenley, Kerite Insulated Wire & Cable 
Company; senior vice-president, George R. Berger, 
Gould Storage Battery Company ; junior vice-president, 
Wm. A. Ross, Pyle National Company ; secretary-treas- 
urer, Edward Wray, Purchases and Stores. The new 
members of the executive committee are Russell Mur- 
phy, Square D Company; H. C. Gump, Graybar Elec- 
tric Company; and H. A. Morrison, Simmons-Board- 
man Publishing Company. 

The exhibit of the supply men on display during the 
convention occupied considerably more space than usual, 
a total of 60 manufacturers being represented. 


“TI second the motion.” Motion 
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Combined Storage Battery and Gas- 
Electric Locomotive 


HE Chicago & North Western is now suing a 
storage battery locomotive weighing 110 tons and 
capable of hauling a 1,500-ton train, equivalent to 70 
empty or 30 loaded freight cars, at a speed of from 
eight to 10 miles an hour. This unit has many of the 
advantages of the usual electric locomotive without 
requiring an overhead trolley or third rail for its source 
of power. It will be used for some time in the freight 
yards of the Chicago & North Western to demonstrate 
its possibilities in solving some of the problems of rail- 
road terminal electrification in that city. The locomotive, 
incorporating features of both the storage battery and 
the gas-electric drive, has a number of novel features 
which make it particularly adaptable to switching service. 


Interior of Storage Battery Compartment 


The control is so arranged that power can be taken 
entirely from the storage battery, or the gas-electric drive 
can be used. If more power is needed than is. being 
supplied by the gas-electric unit, the storage battery 
supplies energy in parallel with the engine-driven set; 
if the gas-electric unit is supplying more power than is 
required by the motors, the excess automatically charges 
the storage battery. In switching service, the battery can 
thus be used to supply power, with the gas-electric unit 
used during slack periods to keep the battery charged. 
The storage battery can also be. recharged by outside 
power. ‘ 

It is intended to use the storage battery as the source 
of power for the traction motors under ordinary cir- 
cumstances. The proportions of these batteries have 
been selected so that under ordinary conditions of 
switching operation the battery will furnish sufficient 
electric power to handle the locomotive for one day’s 
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service without recharging. The entire space in the two 
sloping auxiliary end cabs is devoted to this battery 
equipment. The battery is made up of 120 cells, type 
FL-31, Exide Iron Clad, with a capacity of 616 kw. 
These storage batteries can for short periods deliver 
1,000 hp. to the driving motors. | 

The auxiliary gas engine generating set, provided for 
recharging the batteries, permits the locomotive to be 
kept in continuous service and operated, if necessary, on 
tracks remote from the regular charging facilities. Un- 
der ordinary switching service in Chicago, the battery 
will be charged at night, or at other times when the 
locomotive is idle from special equipment installed by 
the Commonwealth Edison Company in the freight yards. 

The gasoline engine set is known as the Winton 
model 106-A power plant. The engine is a six-cylinder, 
1,000-r.p.m. unit with 7% in. by 8 in. cylinders. The 
generator, built by the General Electric Company, is a 
type. DT-508-A shunt-wound machine designed to sup- 
ply 230 volts. A radiator of the fin tube type is mounted 
on the roof of the central cab, and forced ventilation is 
provided by two motor-driven fans. A pump, driven 


RAILWAY ELECTRICAL ENGINEER 391 


The battery is divided into two sections, connected in 
series during locomotive operation and when charging 
from the gas engine side on the locomotive. A manually 
operated series-parallel switch provides connections for 
charging the battery from an external source with the 
two sections connected in parallel. Suitable interlocks 
insure against the possibility of improper operations. 
An ampere-hour meter automatically opens up the charg- 
ing circuits when the battery is fully charged, and shuts 
down the gas engine if the charging current is being 
taken from the auxiliary side. 

Separate watt-hour meters measure the power con- 
sumed by the locomotive, the input from the generator, 
and the input from any external charging circuit. Am>- 
meters are also provided for indicating the motor and 
generator current. Type No. 14EL straight and auto- 
matic air brake equipment is provided, the air being 
furnished by a CP-26, 100 cubic foot compressor. 

The locomotive is of the steeple-cab type, with two 
swivel motor trucks. The platform is built up of 
structural steel having channel side sills and I-beam cen- 
ter sills. The couplers carried at each end of this plat- 
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directly by the engine, circulates the cooling water; for 
protecting the cooling system agairist freezing when the 
engine is idle in winter a small coal-fired heater is pro- 
vided. Suitable valves and piping connections are sup- 
plied for passing the hot water through radiators located 
at each control station, thus providing heat for the cab 
during cold weather. A 150-gallon fuel tank is sus- 
pended underneath the platform. The gasoline feed to 
the carburetor is effected by a magnetically operated 
diaphragm pump. 

Each of the four axles of the locomotive carries a 
GE-287 motor driving through a single reduction gear. 
The gear reduction is 66/16. The motors are of the 
longitudinally ventilated construction, and provision is 
made for forced ventilation. The control is of the PCL 
single-unit double-end type, providing nine resistance 
points, one free-running point and one reduced-field 
point with the motors in series parallel. With a full 
multiple grouping of the motors, there are seven re- 
sistance points, one free-running point, and one reduced- 
field point. A reversal of operation is obtained by an 
electro-magnet switch which reverses the motor fields. 


form are A.R.A. friction draft gear with 5 in. by 7 in. 
shank. The trucks are rigid bolster, equalized type with 
side frames of rolled steel plate. 

The cab is made up of a central section containing 
the two control stations, contactors, resistors, relays and 
other auxiliary control equipment and the gas-engine 
generator set and air compressor. 

The table lists the principal weights, dimensions and 
ether data for this locomotive: 


WEIGHTS 


Locomotive complete 237,000 Ib. 


Mechanical equipment 100,700 Ib. 
RARE A'S a Aion Goce t ss, oieke oOo s Dano 78,960 lb 
IN Govirays. « ether neta need WOO Mitac on orate ero omn 29,800 lb 
Engine and generator 7,850 lb 
RACIALON Panicle Lalineniniita oie beitre chore ehetermole ferene a lyf svéi'e: chacaneie sls 3,500 Ib. 
(CUesi ty Si REA ole a0 Baa R SIO” AA GHMIN QO CkeCkuC D OURODO GOneuerricad 9,150 Ib. 
Tey ee Oran Oe cli Riche Sree ate OIC Ne creer ee ok ORO CPcucis tt Ree eer 5,640 Ib 
PRG EGreee Tate Sena te tets aor nie hate eRe oe lo ebeicueliele © \eveto Bie ase jo) oles 's 0.416: aie 1,400 Ib. 
Dimensions 
en othmCveral laa ae cele ee tcc tates wnt encte 02. ft. Olin. 
Wheel [AGI arcsec cre Ore cric AIG aha pee Ole GOD DO MOR Or ieN erie teas ieee Oe Pt, On 
iste neel’ bases svcd miel oo Mohs vices sleiwys ahicvaiaieiant bysisiee eo) shes 8 ft. 0 in 
TRIG, = RE ROS Rat int ch cacnend ai) O SRUMERESCL AID Clo eeu Cart ace een RE or ad 14 ft. 8 in 
WVARteLeMiaun, etc ata acrer cicere ohare, Sb ratets iret pheer's a eral eretarsi ss cere e's =: o 8 srale 10 ft. 0 in 
Tractive effort, one hour capacity... .... ces eee sec serceeorenveess 17,200 Ib. 
Speed iat one hour rating. vrs o.sis cee vet yess ols see e eee e ce cenes 91%4 m.p.h. 
Tractive effort, 30 per cent ccefficient of adhesion........++++-- 66,000 Ib. 
NU IM TS PCEC We sec shel eratutete ra vacepolata iis ye, ov) Saker unis cola (ois) sre" eye's) «0 S018 30 m.p.h. 
Time motors will carry max. tractive effort.........+++++++eee 9 minutes 
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Electrical Test Board 
By L. E. BRANT, HEADLIGHT MAINTAINER 


In order to keep headlight equipment in first-class 
condition at all times I have constructed a test board, a 
wiring diagram and photograph of which are shown 
below. 

It will be noted that the board is very simply con- 
structed, but the wiring is so arranged that any test re- 
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Wiring Diagram of Electrical Test Board 


quired can be made. The left side of the board is for 
32-volt use and the right side for 110-volt use, but by 


using bus wires both sides may be used for either 32 or 


110 volts. 

When testing a generator, the leads from the gen- 
erator are connected to the lower terminals marked 
“32-volt feed,” a 250-watt lamp is placed in each of the 
sockets A and B and a fuse in socket C. A voltmeter 
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is then plugged in at the polarity plug receptacle and 
the toggle switch K is closed, giving a reading of the 
generator voltage with a full rated load. The toggle 
switch S is then opened and a reading is had with no 
load, showing the voltage rise from full load to no load. 


Fuses, 


Test Board Showing Location of Switches, 
Terminals, Etc. 


Electrical 


There are numerous other tests which one can make, 


_ for example, the testing of lamps for use on engines 


which, although 32-volt lamps, will stand as high as 60- 
volts momentarily. If a generator is not handy to hook 
on the 32-volt side, put a lamp in socket Y and touch 
the lamp to be tested in the half socket R. A 110-volt 
lamp for lighting use may be tested in the same manner 
with the socket Z turned off and the toggle switch WM 
closed. Cartridge fuses are tested by placing them 
across the bus bars WW. 

When either lamps or fuses are tested in the half 
socket or cartridge fuses are tested on the bus bars a 
circuit is closed through the lamp Y which will be 
lighted. 

It is sometimes desirable to have 110-volt terminals 
always hot close at hand for running motors, fans, etc., 
and for this purpose I have added two binding buses at 
the lower right-hand side marked 110-volt “hot outlet.” 

The polarity plug receptacle in the 32-volt circuit may 
be used for other things beside the voltmeter previously 
mentioned. For instance, I sometimes have used it for 
a 32-volt lamp away from the test board when the 110- 
volt circuit is out of use. For this purpose I have a 
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weather-proof socket with plugs soldered on for insert- 
ing in the polarity plug receptacle. For testing coils, 
armatures, etc., for shorts, grounds and opens, there are 
two terminals in the center marked “test terminals’? with 
a lamp in series. For ordinary lighting a lamp is placed 
in socket Y and the toggle switch N is closed. 

These are the principal uses for this test board but, no 
doubt, as the occasion arises I will find other uses, and 
should any reader have use for this kind of a test board 
he will probably find other uses also. 


Proper Use of Hack Saw Blades 


In a recent issue of the Erie Railroad Magazine, 
H. E. Blackburn, instructor of apprentices, has given 
some useful information in connection with the use of 
hacksaws. As electricians frequently use hacksaws as 
well as machinists, the following paragraphs by Mr. 
Blackburn can scarcely fail to be of interest to the read- 
ers of this department. 

The hacksaw as used in a railroad shop is the most 
expensive small tool purchased, due mostly to not know- 
ing how to use it. More saws break than wear out, if 


used in a hand frame, while in a power saw the same 
It is up to 


kind of blade will wear out before it breaks. 


Wrong 
Wrong 


Sketches Showing How Hack Saws Should and Should Not 
Be Used 


the man to learn how to fasten the saw in the frame and 
give it the proper tension. Through ignorance, a hard 
tempered saw may be easily twisted, bent and broken. 
A coarse pitch saw should never be used on thin sheet 
metal or pipe. Always use a fine pitch for this work. 
For all-around work over one-half to two inches thick, 
18 teeth to the inch is a good standard, while a blade of 
24 to 32 teeth to the inch is best suited for thin sheet or 
tubing. 

However, with due regard to using the proper saw 
for the work in hand, the most important thing to know 
is the amount of pressure to apply on the blade. Too 
light a pressure will wear away the saw and it will do 
little work. A light pressure should be used only in 
starting the cut, while a heavy pressure is destructive 
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at all times. Manufacturers-claim that from 20 to 30 
pounds is a good pressure for power saws after the cut 
has started, to the width of the saw—in other words, 
start with a light pressure until the saw has started 
straight, then load the pressure on; 20 to 25 pounds is 
good for hand sawing, but this is hard to determine. 

The efficiency life of a saw lies in regulating the pres- 
sure to suit the work, so the saw will give ie greatest 
number of cuts in the shortest time. 

A good test is to place a 3-inch piece of machine steel 
in a power machine saw. Try a 20-pound weight. The 
saw should easily cut through this piece of work in 35 
minutes. Try it again, using a 30-pound weight, and 
it should do the work in 24 minutes. A factory test for 
power saws is a 50-pound test, in which case the work 
is done in 10 minutes, but in this test the life of the saw 
is shortened. 

The cutting speed is another important factor. With 
power saws using a lubricant on machine steel 60 strokes 
is a good average, or, say, a stroke in a second of time. 
If the work is hard 50 strokes is a good cutting speed 
for hand sawing. In power saws 65 strokes per minute, 
using 56 pounds pressure and plenty of lubrication, is 
doing good work. Dry cutting with power saws on 
steel is not recommended. 

To mount a blade, tighten it until it gives a humming 
sound when “thumbed.” In power work, be sure the 
work to be sawed is fastened so it will not move. And 
in cutting sheet metal, place the work in the vise so as 
to expose the flat parts to the teeth of the saw, rather 
than the thin parts (note sketch). If you have to saw 
thin metal, clamp a 1-inch piece of hard wood on each 
side of the sheet metal to be sawed. 

Finally, observe the following rules: Be sure the 
saw is cutting, not rubbing. Always lift the saw on its 
return stroke, and never crowd the saw. Speed does 
not mean anything when above one stroke per second, 
and, above all, study the chart furnished by the manu- 
facturers. 


Carelessness 


“A railroad crossing is dangerous only when made 
so by careless driving. No prudent person would run 
over a red light in the highway, for it is there as a warn- 
ing, yet motorists frequently not only run over a cross- 
ing flagman and break down crossing gates warning 
them of an approaching train, but with scarcely less fre- 
quency run into a train from one to five cars back of 
the engine, and then ask taxpayers to tax themselves 
for grade changes to eliminate the danger, when the dan- 
ger is not in the crossing, but in the driver.” 


Teacher—Johnny, give me a sentence using the word 
“diadem.” 

Johnny—People who drive onto railroad crossings, 
without looking, diadem sight lea than those who 
stop, look and listen—L. & N. E. Magazine. 


Eight—Grandpa, why is it that you have no hair on 
your head? 

Eighty—Grass does not grow on a busy street. 

Eight—Oh, I see. It can’t get up through the con- 
crete. 


ite ellviay » 


Thrust Bearings 


A new line of thrust bearings have recently been de- 
veloped by the Marlin-Rockwell Corporation, successors 
to the Guerney Ball Bearing Company of Jamestown, 
N. Y. The new bearings are known as M-R-C thrust 
bearings and are designed to support end thrust loads 
only. The bearings are made both single acting or 


No. 11 B—M-R-C Thrust Bearing 


double acting to compensate for hand thrust loads acting 
in either one or two directions. 

The single acting bearing consists of an upper race 
ring, one row of balls, a ball retainer and lower race ring. 

The double acting bearing is virtually a combination 
of two single acting thrust bearings. It consists of a 
metal race ring, two rows of balls, two ball retainers and 
an upper and a lower race ring having either flat or 
spherical seats. 


Improved Electric Flow Meter 


By a novel but practical utilization of a well-known 
electrical principle, the design of the new Brown elec- 
tric flow meter has avoided many of the difficulties pre- 
viously encountered in flow meters. 


As may be seen from the illustration, the manometer, 
A, operates in response to differential pressure caused 
by flow of fluid through an orifice, B. When the rate 
of flow increases, mercury is depressed in chamber 4, 
and raised in Chamber A,, the difference in mercury 
level in the two chambers being a measure of the rate 
of fluid through the orifice. When the flow increases 
from zero to a maximum value, the float which rides 
on the mercury surface in the chamber A, is lowered 
from the position indicated by the dotted lines to a lower 
position as indicated by the solid lines. The float is 
made of non-corrosive metal and Chamber 4, has a 
molded Bakelite lining ribbed on the inside, insuring 
freedom of action at all times. An armature C, of 
transformer iron, is supported by the float on a non- 
magnetic rod D. and the armature is raised and lowered 
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in accordance with the motion of the float. Through 
the three wires leading off to the right at a. c. circuit is 
connected which rites energy to a divided inductance 
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A Cross Sectional View of the Brown Electric Flow Meter 


coil by virtue of which a continuous impulse is trans- 
ierred to indicating and recording meters which are not 
shown in the illustration. 


Push and Puil Switch 


The new push and pull switch, illustrated, is intended 
for controlling classification lamps, tank lights, back-up 
lamp, or any similar electric lighting equipment. 


The entire switch is of substantial construction; con- 


Push and Pull Switch Type P S C 112 


394 


November, 1926 


tacts and the operating mechanism are large and sturdy, 


the action is positive and with a quick make and break. 
Rating is 3 amperes at 250 volts, 5 amperes at 125 volts. 
RS A standard terminals are provided, and the switch 
is arranged for easy wiring and mounting. 
The housing has a cover held in place by four brass 
screws. It is weatherproof and dust-proof, and has two 
tapped entrances for standard conduit. 


The push-pull type of switch gives a very positive 
action and a definite indication of the position. As will 
be seen from the photograph, the switch buttons are large 
and easily operated, and the travel is sufficient to indicate 
the position whether off or on. 


The push and pull switch is type PSC-112 of the 
Oliver Electric Appliances manufactured by The Pyle- 
National Company. 


Pyrometer Controller 


A new pyrometer controller known as Model 479 has 
been developed as a result of four years experimental 
work by the Bristol Company of Waterbury, Conn. The 
new model has an extra wide scale 7 in. in actual measure- 
ment. 

The governor used to regulate the speed of the driving 
motor, is reliable and positive in its action. All parts of 


Bristol Pyrometer Controller No. 479 


the governor mechanism and gears are accurately aligned 
and doweled to maintain permanent adjustment. The 
motor, with horizontal axis is connected to the driving 
shaft by means of a non-metallic coupling which reduces 
friction and noise. 

A decided improvement is the adjusting mechanism 
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for setting the position of the index at the point to which 
it is desired to bring the temperature. 

Actual tests made with this new controller show that 
a movement of the pointer, which is too small to be ob- 
served with the naked eye, will decide whether a contact 
is made on the high or low side. This extremely close 
operation eliminates the need for partial or set-back 
scales. 


Portable Die Grinding and Tapping Tools 


Two portable electrical tools that have recently been 
added to the line of the U. S. Electrical Tool Company, 
are a die grinding tool and an electrical tapping tool. 
Both of these tools will operate on either direct or alter- 
nating current of 60 cycles or less when the voltage is 
within 10 per cent higher or lower than that marked on 
Normally the tools 


the name plate. are designed for 


Portable Tappers Nos. 1 and 2 


110-volt circuits, although they may be had for 32-volt 
or 220-volt operation if desired. 

The die grinding tool is especially adapted for die 
grinding, grinding wheels, parts, fins of fine castings 
where speed and accuracy is required. An adjustable 
handle permits operation in close places and _ special 
adapters are also furnished to provide for the different 
sizes of wheels that may be used. The net weight of the 
erinder is 12 pounds. 

The tapper is designed so that the chuck automatically 


Portable Grinder 


reverses when the operator gives a backward pull on the 
tapper. Special speeds of 500 r.p.m. or more at the 
spindle can be furnished if desired and a three-wire cable 
fitted with a three prong block for grounding tools can 
be fitted at a slight extra cost. The tappers are made 
in two sizes, Nos. 1 and 2, the latter having a slightly 
greater capacity. The respective weights of the two 
sizes are 734 and 9 pounds. 
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Graybar Electric Company announces the opening 
of its 59th distributing house located at Dayton, Ohio. 
The new sales and warehouse branch will be in charge 


of CoH Dodi 


The American Locomotive Company has ordered 
from the General Railway Signal Company 10 sets of 
G. R. S. locomotive equipments for automatic train con- 
trol on locomotives of the Michigan Central, and five 
sets for locomotives to go to the Boston & Albany. 


A record for high voltage underground cable in- 
stallation has been set by the New York Edison Com- 
pany which has placed in service a cable carrying 120,- 
000 hp. operating at 180,000 volts. This is approxi- 
mately twice the voltage ever used on any similar cable 
previous to this installation. 


Evan J. Parker, formerly of the Morgan Engineer- 
ing Works, Alliance, Ohio, has joined the forces of the 
Northern Engineering Works, Detroit, Mich., makers 
of material handling equipment such as electric hoists, 
electric and hand cranes, foundry equipment, etc. Mr. 
Parker will have charge of the sales promotion division. 


The International Railway Fuel Association has 
established an office in the Railway Exchange Building, 
80 West Jackson Boulevard, Chicago. The office will 
be in charge of L. G. Plant, who was recently appointed 
secretary-treasurer, succeeding J. B. Hutchinson. All 
communications regarding the work of the Association, 
its publications, convention programs and arrangements 
should be addressed to 516 Railway Exchange Building, 
Chicago. 

Representatives of the shop crafts of the Inter- 
national-Great Northern and representatives of the road 
organized a system board of adjustment for the differ- 
ences which arise among employees and employers, at 
Palestine, Tex., on October 13. The employees and the 
management have equal representation on this board and 
the board will decide disputes growing out of personal 
grievances or applications of shop-crafts schedules and 
practices in cases which cannot be adjusted through 
customary channels. 


The Interstate Commerce Commission has allowed 
the Chicago & Eastern Illinois an extension of time from 
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November 1 to January 1 in which to complete the auto- 
matic train control equipment of its locomotives operat- 
ing over the tracks of the Cleveland, Cincinnati, Chi- 
cago & St. Louis between Pana and East St. Louis, Ill. 
The latter is equipped with the General Railway Signal 
Company device and the C. & E. L., with the Miller 
train control of the ramp type and tests are being made 
to perfect an interchangeable device. 


The Delaware, Lackawanna & Western has con- 
tracted with the Union Switch & Signal Company for 
the necessary apparatus to install automatic train con- 
trol on the Scranton division, 270 miles of track. This, 
with the installation made under the first I. C. C. order, 
will make a total of 552 miles of track under automatic 
train control. The final total number of locomotives to 
be equipped will be 210. A new roadside pole-line for 
wires is to be built. With the completion of this work, 
this company will have expended about $1,500,000 on 
automatic train control. 


Electrification of Brazilian Railway Proposed 


The Ministry of Transportation of Brazil is reported 
to be considering the electrification of the Central do 
Brazil, work to begin before the end of 1926. The work 
of electrification will be commenced in the suburban dis- 
trict of Rio de Janeiro, and will be carried out for a 
distance of about 40 miles. The electrification will be 
financed by the national treasury. When the project was 
first considered in 1922, bids were offered by two Ameri- 
can firms, and by two British construction companies, 
but were rejected by the government. 


Interchangeability of Miller and G.R.S. Train Stop 


Recent tests made by the New York Central on the 
high speed tracks east of Cleveland have shown that 
engines carrying receivers of the Miller alternating cur- 
rent type train stop also function correctly with the in- 
ductors of the General Railway Signal Company’s auto- 
manual type. These demonstrations included tests up 
to full speed for passenger trains through air gaps up 
to 2% in. with a lateral offset of 5 in. and 6 in. above 
with an air gap of 3% in. with a lateral offset of 3 in. 
The receivers in these cases were 5 in. and 6 in. above 
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the rail level. A test was also made with an air gap of 
1% in. and a lateral offset of as much as 6% in. The 
Miller receivers and inductors operate through 6 in. air 
gaps and comparable lateral offsets. Engines equipped 
with the Miller apparatus may, therefore, be operated 
over the Miller type of rail-level integrity-checking in- 
ductors on new installations without replacing the pres- 
ent auto-manual inductors now in service on previous 
adjacent installations. 


Union Switch & Signal Company Acquires Right to 
Use Miller Train Control 


A joint agreement has been entered into between the 
General Railway Signal Company, the Union Switch & 
Signal Company and the Miller Train Control Corpora- 
tion whereby the two signal companies acquire the right 
to manufacture and sell the Miller train control systems 
and train-stop devices in the United States, east of the 
Rocky Mountains, and also in the Dominion of Canada. 

The General company had previously obtained a li- 
cense from the Miller company, as announced in June, 
1926. At that time it was stated that the Miller organi- 
zation would remain intact and had reserved the Chicago 
& Eastern Illinois, the Elgin, Joliet & Eastern and the 
Toledo-Detroit division of the New York Central; and 
the new agreement provides for the same conditions. 
It is understood that the Miller engineers will co-operate 
with the engineering departments of both signal com- 
panies. Since the agreement was first made with the 
General company, the Miller engineers have been work- 
ing with the engineering department of that company in 
designing and perfecting plans for effecting interchange- 
ability and standardization, and this work is now well in 
hand. 


The Coder System 


An installation of automatic train control on the Penn- 
sylvania Railroad with a modification of the continuous 
automatic train control system has been installed by the 
Union Switch & Signal Company. This modified ar- 
rangement includes the “coder system,” so called. 

In this system the circuit by which impulses originat- 
ing on the roadway are made to convey impulses to ap- 
paratus on the locomotive actuating the air brake sys- 
tem, is operated or controlled by a device working on a 
principle similar to that of the well-known selector, which 
is used in telephone train dispatching; apparatus by 
which the sending end produces effects at the receiving 
end by varied arrangements of impulses; or, in telegraph 
parlance, different combinations of dots and dashes. 

Immediately on the opening of a switch in, or entrance 
of a train on to, any given track circuit the signal track 
current, governing the visual wayside signals, is prac- 
tically de-energized and a 100-cycle alternating current, 
interrupted by a code transmitter, is submitted in the 
rail. This current is interrupted at definite rates (coded) 
in accordance with the condition of the signals and track 
circuits ahead. A similar current is induced in the re- 
ceiving or pickup coils on the locomotive, which current, 
after being amplified in turn operates the apparatus 
which translates the varying rates of impulse into the 
indication which it is desired to display to the engine- 
man; and by additional apparatus can be made to op- 
erate a whistle and to perform suitable functions related 
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to an acknowledger, and a forestaller. Provision is made 
for one, two, three or four stages of speed control. 

The absence of current, or a continuous current either 
a.c. or d.c., results in the display of a cab signal indi- 
cating slow speed. 

A predetermined number of impulses causes the dis- 
play of the approach signal, requiring the train to reduce 
speed and approach the next signal prepared to stop. A 
second code, giving a greater number of interruptions 
per minute causes the display of the approach restrict- 
ing signal, requiring the train to pass next signal at re- 
stricted speed (usually 30 miles an hour). A third code, 
having a still greater number of impulses causes a dis- 
play of the clear signal. 

As the train leaves the circuit, the coded currents are 
cut off and the signal track circuit is restored. 


Personals 


Charles R. Sugg, electrical engineer of the Atlantic 
Coast Line Railroad Company, was elected president of 
the Association of Railway Electrical Engineers at the 
seventeenth annual 
convention of the 
Association held in 
Chicago on October 
26. Mr. Sugg was 
born in the township 
of Greenville, N. C., 
and his boyhood 
days were spent as 
a page in the lower 
house of the North 
Carolina State Leg- 
islature. In 1893, he 
was made chief page 
of the North Caro- 
lina State Senate. 

Later he went to 
Washington, D. C., 
where he became a 
messenger in the government printing office. While in 
Washington, Mr. Sugg studied electrical work at the 
Bliss Electrical School from which he graduated in 
1899. He then attended the George Washington Uni- 
versity from which he was graduated in 1906, with a 
degree of electrical engineer. Mr. Sugg was appointed 
acting superintendent of buildings at the government 
printing office in the spring of 1908, in which position 
he had full charge of the mechanical department. On 
February 1, 1909, he accepted a position as electrical 
engineer with the Atlantic Coast Line Railroad Company 
which position he has held continuously since his ap- 
pointment. 


Cc. R. Suggs 


R. E. Hellmund, formerly supervisor of develop- 
ment in the engineering department of the Westinghouse ' 
Electric & Manufacturing Company, has been appointed 
to the newly created office of chief electrical engineer. 
In this position his activities will be principally in con- 
nection with electrical development work to assure the 
adequacy and progressiveness of designs and to co- 
ordinate properly this work throughout the different 
engineering departments. Mr. Hellmund was born in 
Gotha, Germany, on February 2, 1879, and graduated 
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from the college of Illmenau in 1898 with a degree of 
electrical engineer. He entered the employ of the West- 
inghouse Company in 1907} as a designer of induction 
motors. Later he was engaged in general engineering 
work and in 1912, was placed in charge of the design 
of all direct current and alternating current railway 
motors. In 1917, he was given miscellaneuos consulting 
work which continued until 1921, when he was appointed 
engineering supervisor of development, which position 
he held until the time of his recent appointment. 


J. E. Waterbury, formerly illuminating engineer 
with the Tri-Cities Power Company, has recently been 
placed in charge of the illuminating engineering depart- 
ment of the Benjamin Electric Manufacturing Company. 
Earlier in his career, Mr. Waterbury was connected with 
the engineering department of the National Lamp Works 
for a period of six years. While in this position he was 
a co-inventor and designer with Ward Harrison of the 
“Glassteel Diffuser.” 


W. H. Fenley, western sales manager of the Kerite 
Insulated Wire & Cable Company, was elected president 
of the Railway Electrical Supply Manufacturers’ Asso- 
ciation on October 
28, at the annual 
meeting of the Asso- 
ciation held at the 
Hotel Sherman in 
Chicago. Mr. Fen- 
ley entered the rail- 
way service with the 
Cleveland, Cincin- 
nati, Chicago & St. 
Louis Railroad in 
1895, with which 
company he re- 
mained for _ three 
years, being yard- 
master at Greens- 
burg, Ind., during 
the latter two. In W. H. Fenley 


April, 1898, he en- 
tered the service of the National Switch & Signal Com- 


pany with which company he was engaged in construc- 
tion and maintenance work until June, 1900, when he 
entered the employ of the Chicago Great Western at 
St. Paul, Minn. During the next ten years he was 
successively foreman, inspector, office engineer, super- 
visor and signal engineer of that road, having been pro- 
moted to the latter position on February 9, 1908. He 
also acted in the capacity of consulting engineer for the 
McClintock Signal & Supply Company during 1906 and 
1907. He left in 1910 to become a sales engineer of the 
Union Switch & Signal Company with headquarters at 
Chicago, which position he held until August, 1911, 
when he resigned to become signal engineer of the Pana- 
ma Railroad. On September 16, 1913, the telephone, 
telegraph and signal departments of this road were con- 
solidated and Mr. Fenley was appointed superintendent 
of the combined organization. He resigned in June, 
1915, and was appointed sales agent for the Kerite 
Insulated Wire & Cable Company and in 1922, he was 
promoted to western manager of the company with head- 
quarters at Chicago. 


A. M. Dudley, formerly manager of automotive 
equipment, engineering department, Westinghouse Elec- 
tric & Manufacturing Company, East Pittsburgh, Pa., 
has been appointed to the position of engineering super- 
visor of development, recently vacated by R. E. Hell- 
mund. Mr. Dudley was born in Cincinnati, Ohio, in 
1877 and graduated from the University of Michigan in 
1902, with a degree of Bachelor of Science in electrical 
engineering. He entered the service of the Westing- 
house Company as an apprentice in 1904, and shortly 
afterwards was given a position in the company’s 
engineering department where he engaged in the de- 
sign of alternating current motors and controllers. 
Early in 1906, Mr. Dudley was made commercial and 
general engineer with the industrial and power sales 
department. In 1907, he was placed in charge of the 
alternating current motor section and continued in this 
position until 1918 when he was placed in charge of the 
starting, lighting and ignition equipment for automo- 
biles. In 1920, he was made manager of the automotive 
equipment engineering department, which position he 
held until 1924, when he was appointed to assist Mr. 
Hellmund in his work as engineering supervisior of 
development. 


W. B. Flanders, engineer, large turbine division 
of the engineering department at the South Philadelphia 
works of the Westinghouse Electric & Manufacturing 
Company, has been appointed assistant manager of 
engineering. R. C. Allen, assistant to chief engineer, 
has been appointed manager of large turbine engineer- 
ing. J. A. MacMurchy, engineer, small turbine 
division, has been appointed manager of small turbine 
engineering, and D. W. R. Morgan, engineer, condenser 
division, has been appointed manager of condenser and 
internal combustion engineering. 


Trade Publications 


Direct current crane and hoist motors, type CO-1820, 
are explained and illustrated in a recent bulletin issued 
by the General Electric Company. Exploded views are 
shown in which all of the principal advantages of this 
equipment are pointed out. 


Chicago Steel & Wire Company, Chicago, IIl., has 
recently issued a small 12-page booklet entitled “A New 
Viewpoint on Metallic Arc Welding Costs.” The book- 
let is chiefly concerned with a new green surfaced weld- 
ing rod which the company is manufacturing. 


Ceiling Fans for Postal Cars is the title of a booklet 
recently brought out by the Safety Car Heating & 
Lighting Company. The booklet contains 16 pages. 
It is illustrated with diagrams and is intended as a sup- 
plement to Postal Car Lighting of 1925, covering the 
subjects of conduit, wiring and fixture installations. 


The Westinghouse Electric and Manufacturing Com- 
pany has just issued a 112-page publication describing 
switching equipment for alternating current power sta- 
tions. This publication, 1541-C deals with the general 
fundamentals in laying out a switch board, and describes 
the various types of switching equipment. It is well il- 
lustrated with diagrams and half-tone illustrations. 
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The three prizes’ offered by the Railway Electrical En- 
gmeer for the best two electrical kinks have been 
awarded as follows: First prize, 


Results of | H. M. Watson, Deer Lodge, Mon- 
the Kink tana; second prize, H. N. Griffin, 
Contest Minneapolis, Minnesota ; third prize, 


H. A. Leatherman, Cleveland, Ohio. 
All of the six prize winning kinks are published in the 
Interchange Section of this issue and readers will un- 
doubtedly. agree that the devices described are good ones. 

The judges in the contest were five electrical engineers 
with railroad experience; they found it a difficult task 
to make the selection. Among the kinks submitted are 
many that show the same sort of ingenuity as the prize 
winners and in the final analysis it was necessary to 
select as prize winners, kinks which could be used by the 
greatest number of men in different branches of rail- 
road work. Some very good devices were excluded 
from consideration as prize winners because only one 
kink was submitted and the prizes were offered for the 
best collection of two kinks. 

It is up to the man in the shop to find ways and means 
of doing his work well and with the least amount of 
effort. Shop men come in contact with each other so 
little that two shops located near together even on the 
same railroad, frequently do the same work in two 
entirely different ways. One method is better than the 
other and when that method is known in both shops, the 
inefficient method usually disappears. 

The purpose of the Interchange department is to 
provide a means whereby the men who do the work can 
interchange ideas. Contributions are paid for at regular 
space rates and each one that is published is a boost for 
the electrical game and a help to some other man. Fol- 
lowing issues will contain other kinks submitted in the 
contest, but that is no reason why readers should not 
continue to contribute to the department. ‘There is al- 
ways space for a good idea and a check for the man 
who sends it in. 


A comprehensive article on the subject of changing mo- 

tors from two-phase to three-phase service, by Charles 

R. Sugg, electrical engineer of the 

Two-Phase Motors Atlantic Coast Lines, appears in an- 

For Three-Phase other part of this issue. Mr. Sugg 

Operation has prepared this article with care 

and it is the embodiment of prac- 

tices which he has found useful and which he has suc- 
cessfully applied to many motors on his own road. 

Some of the readers of the Railway Electrical Engineer 
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may look askance at the numerous mathematical formulas 
presented, for as a general rule not many articles in- 
volving mathematics find their way into the pages of this 
magazine. In this particular case, however, the informa- 
tion is of unusual value. 

Existing two-phase circuits are changed to three-phase 
whenever possible. There are many two-phase motors 
still in use, however, and on some roads the number is 
so great that it has practically precluded the use of 
anything but two-phase circuits unless the present motor 
equipment can be changed in some relatively simple 
manner from two- to three-phase operation. The article 
gives this information in full detail; it is not merely a 
theoretical discussion of the subject but a description of 
a practical method which has been tried and found to give 
excellent results. By following Mr. Sugg’s reasoning, 
it will be seen that two-phase motors can be changed for 
three-phase operation with a surprisingly small loss of 
efficiency. 


Whether a 32- or 64-volt is a proper potential to use for 
suburban train lighting when the current is furnished 
from a turbo-generator mounted on 


Train the locomotive, is a question upon 
Lighting which various opinions are held. 
Voltages The 32-volt system which has been 


standardized for practically all axle 
lighting equipment has certain advantages, the prin- 
cipal one of which is the use of one standard voltage for 
all types of equipment. A number of the larger roads 
operating suburban trains into Chicago, however, use a 
64-volt system and find that this gives entire satisfac- 
tion. This, of course, continues the 64-volt lamp as an- 
other standard to be maintained. In certain respects the 
32-volt system is more flexible since it permits the inter- 
change of axle lighted cars with those ordinarily sup- 
plied with current from the locomotive turbo-generator. 
Whether or not this feature may be considered as an 
advantage depends entirely upon the desirability of mak- 
ing such an interchange. 

The 32-volt system naturally involves a greater volt- 
age drop for the same size of train line wires than does 
the 64-volt system, but those who have _ installed 
the 32-volt system feel that this loss is more than offset 
by the advantage of reduced maintenance. 

As a matter of fact, it is quite possible to use 32-volt 
lamps and at the same time retain the advantages of 
smaller line loss which accrue from the use of 64 volts. 
The wiring can be arranged in such a way that merely 
throwing a switch in one direction or the other, 32-volt 
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lamps may be used on either system. This has been 
done to some extent and has proved satisfactory when 
proper switching arrangements have been installed. 

The present voltages for car lighting have been in use 
for many years. Practically all of the generating equip- 
ment has been built up around these voltages and there 
is nothing to indicate that any material change will be 
made in these voltages in the near future. Both the 32- 
volt system and the 64-volt system have found sup- 
porters and the probability that either will be changed to 
the other is rather remote. To force the adoption arbi- 
trarily of one of these voltages to the exclusion of the 
other, would be impossible and undesirable. Each has its 
place in the present practice of car lighting and until some 
radical change is made in lighting methods, both systems 
will continue in use. 


Manufacturing industries are to be decentralized and 
railroad requirements will be radically changed if the 
prophecy made recently by three 


Transportation speakers before the New York Rail- 
and Electrical road Club is fulfilled. The subject 
Development under discussion was the ‘‘Relation 


of Transportation to Electrical De- 
velopment” and the three speakers were John C. Parker, 
vice-president, Brooklyn Edison Company; F. Darling- 
ton, assistant to vice-president, Westinghouse Electric & 
Manufacturing Company, and Colonel J. P. Jackson, 
assistant to vice-president, New York Edison Company. 
All the speakers were agreed on the main points of the 
question which are outlined in the following paragraph: 
Good transportation facilities were developed long 
before there were adequate means of transmitting electric 
power. The result was that large manufacturing centers 
were developed, many of which specialized in the manu- 
facturing of one kind of product. In such centers, wages 
are high but living costs are also high and temporary 
slack periods in industries create hardship among the 
workers. In smaller communities where there is greater 
variety of work, daily wages are lower but the annual 
income is often greater and cost of living is less. Today 
power can be had almost anywhere. Power and stand- 
ardized manufacture permit the making to advantage in 
small towns of parts, as for example, the component 
parts of automobiles, these parts being shipped to as- 
sembly plants. 


Upon this premise, the speakers made the prophecy 
that in the future, many manufacturing plants will move 
to smaller towns and that there will be a diversity of 
manufacture in each of these towns. Actually such a 
change is already in progress. The LaSalle Extension 
University Bulletin for December, 1926, contains the 
following statement: 

“In the central west and in the south, the small towns 
are becoming more and more the sites of manufacturing 
plants, because of the cheap yet efficient labor available 
and practical freedom from labor troubles. These small- 
town local plants, however, are usually controlled by, or 
are a part of, large organizations in a not-too-far-away 
great city. The larger organizations make all the sales, 
oversee the plant and take care of all the overhead 


expense.” 
If this change is carried out according to prophecy 
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and present indications, it will alter considerably our 
present transportation requirements. Raw products will 
continue to require long hauls, the movement of coal will 
probably be reduced and the amount of short-haul traffic 
will increase. It will stimulate the use of rail-motor 
cars, highway vehicles and other’ forms of trans- 
portation. It will be necessary to co-ordinate the various 
forms of transportation in such a way as to best serve 
the public needs. Similarly there is a need for co- 
ordinating transportation developments with power 
developments. 

Electricity plays an important part in all modern 
means of transportation and has been largely responsible 
for the development of new transportation methods and 
equipment. It will probably play a much more impor- 
tant part in future developments. “Much water will 
flow over the dam” before the Railroad Club speakers’ 
prophecy will be realized extensively, but the subject 
is a live one and the information already available in- 
dicates a trend which is of interest to those whose work 
has to do with electrical equipment used in the business 
of transportation. 


New Books 


Principles Underlying the Design of Electrical Machinery. By W. I. 
Slichter. N. Y., John Wiley & Sons, 1926. 312 pp., illus., diagrs., 
tables, 9 x 6 in., cloth. $3.75. 


Contents: General principles and fundamental rela- 

tions.—Continuous-current generator.—Salient-pole al- 
ternating-current generator—Turbine-driven alternat- 
ing-current generator.—Transformer.—Induction mo- 
tor.—Index. 

Dr. Slichter’s book is developed from a course of lec- 
tures given at Columbia University and from his experi- 
ence as a designing engineer. It is to some extent an 
amplification of his articles on the subject written for 
Pender’s “Handbook of Electrical Engineering.” 

The purpose throughout is to give a practical method 
of design, with explanations of the physical meaning of 
the arbitrary constants used by the professional designer. 
To assist in this, the author derives the formulas from 
fundamental principles, explains each of them and gives 
the reasons for the various standards of practice. He 
gives a systematic method of procedure for the design 
of each type of machine treated, with a complete sample 
calculation in each case. 

The book is intended as a text for a course on design. 
It will also be an aid to young engineers through its 
explanation of the reasons for certain conventional prac- 
tices. 


By Alexander Gray, revised by P. M. Lincoln. 
1926. 523 pp., illus., 


Electrical Machine Design. 
2d Edition, N. Y., McGraw-Hill Book Co., 
diagrs., 9 x 6 in., cloth. $5.00. 

_ The reviser has retained Professor Gray’s presenta- 

tion of fundamental principles and his methods of 

analysis without modification. He has taken account 
of the development that has occurred in electrical ma- 
chinery in the past fourteen years and has modified the 
example machines so that they represent current designs 
and changed the various curves, tables, illustrations and 
other data to conform with the modern or present day 


practise. 


The Cedar Hill Yard of the New Haven as It Looks in the Daytime 


Floodlighting of Railroad Freight Yards" 


General Principles, Power Requirements, Data Covering Costs 
and Advantages of Yard Illumination 


By George T. Johnson 
Assistant Electrical Engineer, New York, New Haven & Hartford 


IGHTING of railway classification yards is a 
he problem of space lighting, the length of yards 
varying from 3,200 ft. to 6,500 it., the width 
from 400 ft. to 650 ft., and the distance from the hump 
to the last switch on the ladder, from 1,300 ft. to 1,800 
ft. in our modern yards,—all depending upon the capac- 
ity of the yard. Ten tracks generally diverge from each 


*Abstract of a paper presented before the New York regional meeting 
of the American Institute of Electrical Engineers, November 12, 1926. 


ladder track. ‘The space between the ladder tracks is 
used for the speeder cars which carry the hump riders 
back to the hump after cars have been brought to rest 
in the classification yard. In the case of a yard where 
car retarders are used, this space could be utilized for 
pole lines carrying a lighting distribution system. 

No work other than the classification of cars is per- 
formed in the modern clasification yard, the air testing 
and inspection being performed in the departure yard, 


Night View of the Cedar Hill Yard of the New Haven—Two of the Poles Shown Are a Part of the Old Lighting System and 


Will 


Be Removed 


401 


402 


and consequently there is no necessity for local or in- 
tense illumination. 


The ladder tracks of"@lassification yards are seldom 
built on curves; in fact, in yards where retarders are 
used, the curvature is limited to six degrees. Therefore 
the problem of curved track lighting need’ not be con- 
sidered. 

There are two adjuncts to a modern classification yard ; 
namely, the receiving yard and the departure yard. No 
illumination is ordinarily required in these other than 
that which is necessary for police protection or in cases 
where short trains are pushed into the receiving yard on 
the same tracks or diverging tracks, for the storage of 
previous trains. In some instances, however, where re- 
ceiving yards are built with considerable curvature, 
there is an advantage in providing sufficient illumination 
to enable engine drivers to observe their respective 
courses. 

The tracks connecting the classification and departure 
yards, covering a distance varying from 400 ft. to 700 
ft., require local illumination. The most effective means 
of providing this illumination is by the angular type of 
reflector, with the beam of light directed in such a 
manner as not to affect the vision of the engine driver 
who is required to cover these tracks and who is fre- 
quently unable to obtain the benefit of the locomotive 
headlight because of the curvature of tracks and on ac- 
count of switches. With the angular reflectors giving 
a wide beam, the proper spacing is about 100 ft. for 
300-watt lamps at an elevation of 22 ft. above the tracks. 
A similar type of lighting should be installed at the 
hump for the benefit of the car riders. The departure 
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Floodlighting Is Most Easily Adopted to Yard 
Requirements 


Good illumination requires an even distribution of 
light without glare. In order to obtain this condition, 


lamps must be so spaced and so placed that there is no 
interference with one’s vision. 


As space is valuable in 


Yard Equipped with Car Retarders, 


Showing 'Lighting Tower 
at the Right . 


a railroad yard, and as the expense of installing and 


maintaining stich an installation is extremely heavy, we 
have been compelled to seek some other solution of the 
problem. The method commonly used is the installation 
of towers 75 ft. to 120 ft. above the base of the rail, 


Illustration of Visibility Secured by Silhouette and 


yard, as stated above, requires very little illumination 
other than that necessary for police protection. The 
inspectors are required to work under cars and between 
long lines of cars on adjacent tracks and therefore they 
carry lanterns. Moreover, it would be impractical and 
expensive to attempt to provide illumination for their 
benefit, and it would be impossible to show any financial 
saving or reduction of personal injury hazard. 


Specular Re “ection from the Rails and Sides of Cars . 


with a number of projectors equipped with 750-watt or 
1,000-watt lamps mounted on a platform at the top of 
the tower. The protective apparatus and switches are 
installed at the base of the tower in order to avoid all 
unnecessary maintenance labor. Practically the only 
necessity for climbing the towers is to change lamps and 
clean lenses and reflectors, which it is rarely necessary 
to do more often that every three months in winter and 
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less frequently in summer. It is advisable to place con- 
trol of the lighting in charge of the hump tower opera- 
tor. This may be accomplished by installing a small 
start and stop button in a selected position, the manipu- 
lation of which energizes and de-energizes a contactor 
installed at the lighting tower, Another method is to 
install time switches at the base of towers which will 
automatically turn the lamps on and off at a predeter- 
mined time. The first method of control enables the 
tower operator to practice economy in current consump- 
tion during slack hours and yet furnishes sufficient light 


Clear Glass 
“Area in Sq. Ft. 


Total Lumens = 10818 Divergence Angle = 16 Deg. 


Average 
Intensity in Ft. Candles 


Diameter of Beam in Ft. 


Distance from Light 
Sourcein Feet 


Rect. Lens ae eee AS Deg! 
Total Lumens = 8140 Ayea in Sq. Feet Divergence Angle = 9¥ Deg. x45 Deg 
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Intensity in Ft. Candles 
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| 
136x672 
Dimensions of Beam in Feet 


Distance from 
Light Source in Feet 


Itlumination From 1000-Watt Lamp in Floodlight Projector with 
and Without Rectangular Lens—A PS-52 Bulb Was Used 


far police purposes. Tower lighting permits adjusting 
the position of the towers with the result that if space is 
not available for an ideal location, a change of 100 ft. or 
even 200 ft. does not materially decrease the efficiency 
of the installation. There is a possibility (although 
rarely available in classification yards) of taking advan- 
tage of high structures such as coal pockets and bridges 
for mounting projectors. . 

Classification yard lighting may be divided into three 
general classes or types, each requiring a different solu- 
tion, as follows: 

1. Yards employing hump riders and having hand- 
operated switches. 

2. Yards employing hump riders and equipped with 
automatic switches. 

3. Yards equipped with automatic switches and car 
retarders. 


Yards Having Hand Switches and Employing Hump 
Riders 

With the first type of yard, extreme care must be 

exercised to prevent interference with the switchmans 
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vision on account of glare, as this is likely to be the cause 
of personal injury or accidents to the equipment. If 
space is available, two towers may be installed one on 
each side of the hump and 300 ft. apart. If lack of space 
at the hump makes this impracticable, a so-called ‘‘modi- 
fied distribution system” is advisable and the towers may 
be installed on the outer edges of the classification yard 
in conjunction with 300-watt angular reflectors mounted 
on poles in the space occupied by speeder tracks which 
provide illumination in the area between the hump and 
the point where the tower lighting becomes effective. 
In very narrow yards it may be found desirable to in- 
stall 500-watt projectors with a 250-ft. spacing and an 
elevation of from 35 to 40 ft. above the tracks, the neces- 
sary pole line being installed in the speeder car space. 
This latter method does not permit expansion and in- 
volves high maintenance costs as well as interference 
with the operators’ vision by the poles; therefore it 
should not be installed. The cost of installing two 
towers at the hump amounts to approximately $7,000, 
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Two 70-Foot Towers, Each Equifped with Eight 1,000-Watt Pro- 

jectors and Located Close to the Hump Used for Lighting the 

3,200-Foot Cedar Hill, Conn., Yard of the New York, New Haven 
& Hartford 


and involves a low maintenance cost, whereas the ‘“‘modi- 
fied distribution system” costs at least $8,000 to install 
and results in a high maintenance cost. 

With the second type of yard it is not necessary to 
consider the glare as there are no men in the yard and 
the current of traffic is in the direction of the light 
beam. ©ne or two towers may be installed in the same 
relative position as in the first type of yard, or, if space 
is not available at that point, they may, be installed close 
to the hump. The cost of these towers will be approxi- 
mately $7,000. For a 3,200-ft. yard no other lighting 
is required for the classification yard, an unobstructed 
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view being obtained both from the hump and by the car 
riders. ae power required for a 40-track yard is ap- 
proximately 16 kw. ‘Tehe installation and maintenance 
cost is low. The maximum illumination is at the 
switches, and the hump rider is enabled to detect track 
conditions clearly ; moreover, in distant parts of the yard 
sufficient illumination is provided to permit the observa- 
tion of low built cars in time to avoid collision with 
them. 


Yards Having Automatic Switches and Employing 
Hump Riders 

Where yards are of extreme length it will be neces- 
sary to place at least two towers approximately 2,000 to 
3,000 ft. from the hump in the year, or where space is 
not available for this, the towers may be installed on the 
outer edges of the yard at the same distance from the 
hump. The wattage requirements for a 3,200-ft. yard 
are from 12 kw. to 16 kw. and decrease proportionately 
as the yard decreases in length. The increase in installa- 
tion cost for a 6,000 ft. yard over a 3,200-ft. yard will 
amount to approximately $12,000, making a total in- 
stallation cost of about $19,000, with a maintenance 
increase of slightly over 100 per cent. There is some 
possibility that at some time in the future, lamps of 
higher wattage may be used in the 5,000- and 6,000-ft. 
yards, with a resultant reduction in the number of towers 
required and a decrease in the installation and main- 
tenance costs, but in considering any such proposition 
the possibility of interference with the vision of adjacent 
interests must be taken into account. 

The third type of yard is similar to the first, but the 
personal injury hazard is eliminated as no hump riders 
or switchmen are required in the yard. 


Yards Equipped with Automatic Switches and Car 
Retarders 


The retarder operators are located in secondary towers 
situated adjacent to the groups of retarders which they 
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control. These towers are in the area of the ladder 
switches and are at an elevation above the tracks which 
permits an unobstructed view of the yard. Up to the 
present time no economical solution of this problem has 
been worked out. lf lighting as recommended for the 
second type of yard is installed, the glare interferes with 
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Illumination Curve of Floodlight Projector with 1000-Watt, 115 
Volt, Mazda C Lamp. with PS-52 Bulb 


the vision of the operators. In this connection it is pos- 
sible that a visor effect may be obtained by painting the 
upper part of the tower windows, thereby shutting off 
from the operators’ vision the glare resulting from the 
direct beam of the lights. 
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The position of retarders with respect to the operator 


is frequently such that it is difficult for the operator to 


observe the exact position of moving cars and of retarders 
at night on account of shadows. A possible solution of 
this problem may be found in “marker lights” so placed 
that they will indicate when the braking effect on cars 
is to be applied to the retarders. This solution of the 
problem would be very economical. 

Any system of local illumination covering retarder 
areas would be expensive and is something that would 
cause interference with track clearances, which must be 
avoided. 

With the increased experience of retarder operators 
there will be no necessity for illumination greater than 
that provided in yards using hump riders and automatic 
switches, since each operator will know the loading con- 
dition of his tracks and will be ‘governed accordingly. 
The same problem presents itself in lift-bridge operation, 
where actual practice has demonstrated that the experi- 
enced operator knows the position of his bridge at night 
and does not watch the indication lights, but prefers a 
marker light so placed that it will not be necessary for 
him to direct his attention in another direction. 


Advantages of Yard Lighting 


The committee on illumination of the Association of 
Railway Electrical Engineers in November, 1923, re- 
ported the following advantages of yard lighting: 


1. Speeding up of cars handled in the yard at night. 

2. Reduction in cars damaged by rough handling and 
collision in the classification yard with consequent reduc- 
tion in claims, delay in delivery of goods, loss of service 
of damaged cars, etc. 

3. Reduction in losses due to pilfering on account 
of more effective policing possible with a well illumi- 
nated yard. 

4. Improved working conditions and increased safety 
for employees working in the yard. 

The studies and investigations of the committee on 
illumination in conjunction with the lamp and projector 
engineers, although not as yet completed or published, 
have already resulted in more efficient units and more 
economical installations. The problem of lenses deteri- 
orating with age, with resultant decrease of efficiency, 
has been practically solved. Curves and engineering 
data are now available which makes it possible to plan 
installations with confidence that the results anticipated 
will be achieved. The problems of space lighting may 
be solved in various ways on account of local conditions, 
but the fundamental principles are the same in all in- 
stances. 

Floodlighting is not a “cure-all,” but the results are 
satisfactory to the operating people and provide for 
them the operating conditions which they have been 
seeking. 

No mention has been made in this discussion of 
silhouette effect, since it is considered that while theoreti- 
cally this feature may have some value, at the present 
time the effect on the vision due to elare more than 
offsets the benefits. 

Further studies will be necessary before this type of 
installation can be recommended. 
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Pulverized Fuel Installations 
By J. H. Wickman 


‘Mechanical Engineer, The Newport Co., Milwaukee 


Wifes the design and installation of power house 

equipment does not come under the direct super- 
vision of many electrical engineers employed by the 
railroads, there are quite a number that are responsible 
for these installations and no doubt a great number are 
at least interested. The factors of sizes of the indi- 
vidual pulverizing units, combustion space, wall design, 
burners, CO, control and fuel no doubt may seem quite 
complicated to those who have not had the practical 
experience of handling many installations utilizing pow- 
dered fuel. 


Pulverizer and Combustion Space 


Judging trom the number of installations made dur- 
ing the past two years, there is but little doubt that an 
individual pulverizer is the more economical, both from 
the standpoint of first costs and operation costs. By 
individual pulverizer we mean a pulverizer for each 
boiler setting. There are several factors as follows, in 
favor of the individual pulverizer over a plant pulver- 
izer system. 

1. When considering a plant having 20,000 hp. of 
boilers or less, should one of these pulverizers be down 
for repairs, by accident or lack of driving power, only 
a small portion of the whole would be crippled. 

2. The first cost is materially less on account of no 
storage space being required, thereby saving building 
costs, car handling equipment, conveyors and auxiliary 
crushing equipment. 

3. Better and more flexible control of the fires and 
no danger from premature explosions from dust in the 
storage bins. 

The correct size of individual pulverizer to install is 
based entirely upon the local operating practice. It has 
been the writer’s experience that a boiler is seldom op- 
erated at over 250 per cent of its normal rating and 
all of the pulverizers we have installed have been pur- 
chased with this in view, of course if.a plant has a fixed 
policy never to operate at over 200 per cent normal rat- 
ing a smaller pulverizer should be used, but it is neces- 
sary to decide this before making an installation because 
it is very important to proportion the combustion space 
to the horsepower rating of the boiler. 

In checking several installations it was found that a 
rather “hit and miss” method must have been used 
when laying out some of the older installations, as the 
ratio of horsepower to combustion space varied from 
one horsepower to 2% cubic feet of space to one horse- 
power to 6 cubic feet of space, of course, the plants 
having the greater ratio, that is, one to six, were much 
better off as they would be able to operate the boilers 
at a higher rating. The following table shows about 
the correct proportion for economical and efficient op- 
eration of boilers, without ventilated or water cooled 
sidewalls. 


Boiler Rating Combustion space in cubic feet 


per horsepower 


100 percent 4 to 4% 
150 y gee 

17S me 3% 

200 i 3 

250 4 2.75 
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The pulverizer specifications should call for a cer- 
tain continued fineness of pulverization, which should 
be at least 70 per cent, through a 200 mesh screen, 
90 per cent through a 100 mesh screen and 100 per 
cent through a 50 mesh screen. 


Burners 


The location of the burner supplying the furnace is 
very important, and if space can be had there is no 
doubt, the ideal location is to feed the furnace through 
the top, as it adds to the combustion space, this being 
better than having it located in the front wall of the 
boiler, as when the boiler is thus located there is a 
dead space between the top of the burner and the bot- 


tom of the top arch of the boiler, which in nearly every ° 


installation examined amounted to at least one half of 
one cubic foot per boiler horsepower. 

There has been some argument about the burner 
overheating if located in the top of the furnace from 
reflected heat, however, this is easily overcome by water- 
jacketing the last section of the burner piping. Locat- 
ing the burner in the top of the furnace also leaves 
a greater distance between the end of the burner and 
the bridge wall which is an added advantage of saving 
the bridge wall setting. 


Wall Design and CO, 


The wall design of the furnace is also another factor 
that depends upon the rating that a boiler is to operate. 
If it is to be run at a rating of 175 per cent or over a 
ventilated or water cooled side wall would be recom- 
mended, but if only operated at normal or up to 175 
per cent there is no occasion to install anything more 
than the usual practice requirements. It 1s commonly 
admitted under most any condition whether the instal- 
lation is designed for powdered fuel or stoker feed 
that the side walls can be burned down by not supply- 
ing enough air into the combustion chamber, this con- 
dition, of course, will be indicated by the CO, recorder 
which will record very much higher than usual. This 
last statement may be better understood if it was ex- 
plained that when referring to air, we do not mean the 
air entering with the powdered fuel, but that entering 
through the port holes in the front and near the bot- 
tom of the combustion chamber. However, if ventilated 
sidewalls are used and heated air from the ventilating 
ports is used through the burner there is more danger of 
overheating the side walls and burning them down. 
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By using the CO, recorder as an indicator of the 
furnace temperature, as well as an excess air indicator 
it has been found that it is not safe to operate at a 
per cent to 15 per cent of CO, without ventilated or 
temperature which would correspond to higher than 14 
water cooled side walls, that is, if the CO, recorder 
registers higher than 15 per cent it is fairly safe to 
assume that the furnace temperature is too high and 
should be lowered by admitting more air through the 
ports into the boiler furnace until the CO, recorder 
register under 15 per cent. 


Fuel 


One of the first main arguments for pulverized fuel 


was to burn a lower grade of coal more economically ; 


however, the several plants investigated are using a 
higher grade than they were formerly with stokers. The 
writer has inspected several plants and is now operat- 
ing two pulverized fuel plants where the residue pitch 
from the distillation of coal tar is being used as fuel. 
This pitch comes to the plant in sizes not to exceed 
114 in. to 2 in, to dust and requires no further pulver- 
ization before entering the powdering pulverizer, how- 
ever, it passes through the unloading pit pulverizer 
formerly used for coal crushing, as no changes were 
made in the handling of pitch except the installation of 
a magnetic separator to pick out the tramp iron. This 
pitch runs 16135 B.T.U.s per pound with practically no 
moisture, ash or sulphur and is very brittle, however, 
the melting point is low, varying from-285 deg. to 310 
deg. Fahrenheit. 

The following are a few results obtained from daily 
run sheets using powdered pitch :— 
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With fifth vein coal screenings running at 10,000 
B.T.U.s or thereabout, per pound run under the same 
condition, while operating at 157 per cent rating we are 
able to show water evaporation from and at 212 deg. 
of 9.91 pounds per pound of fuel used, which is a good 
argument for pulverized fuel. 


A Few Crossing Gates—Crossing of the D. T. & |. at Oak Street, Wyandotte, Mich. 


Three Unnamed Crossings in the Background 


One of the Motor-Generator Electric Locomotives for the Great Northern 


Great Northern Electrification Progress 


Twenty-five Cycle Current Will Be Used on the Trolley 
But Direct Current Will Supply Driving Motors 


ilies have been run on the first of two motor 
generator type locomotives built for the Great 

Northern by the Baldwin Locomotive Works 
and the Westinghouse Electric & Manufacturing Com- 
pany and the locomotive was shipped from East Pitts- 
burgh, Pa., on November 20. The present undertaking 
involves the revision of the original electrification be- 
tween Tye, Wash., at the western end of the Cascade 
Tunnel and the eastern portal of the same tunnel, and 
the extension of the electrification westward to Sky- 
komish, Wash. ‘The electrified mileage will thus be in- 
creased from four miles to 24 miles of main line track- 
age, exclusive of yards. 

This electrification project constitutes what is re- 
ported to be the first step in a program that will include 
96 miles of main line via a new tunnel, from Gold Bar 
to Wenatchee. 

By eliminating the duplication of helper service, the 
delays caused thereby, and other losses of time incident 
to steam operation such as watering, refueling, standby 
losses, etc., the electrification is calculated to bring ma- 
terial savings in operating costs. In addition, it will 
permit faster train movement over the section involved 
and will virtually fulfill in every respect the require- 
ments of present operating conditions. Consideration 
has been given to future requirements by an ample al- 
lowance for expansion. 

In order to secure the advantages of alternating-cur- 
rent transmission and trolley and the direct-current trac- 
tion motors, the motor-generator type of locomotive was 
chosen. This will draw power from an 11,000-volt 
single-phase, 25-cycle trolley. By using this type of 
locomotive it is possible to take advantage of the inher- 


ent merits of both the alternating-current and the direct- 
current systems. This means high-voltage transmission 
to the locomotives with minimum copper loss and power 
loss, static unattended transformer stations along the 
railway line, light overhead construction, plus the ad- 
vantages of direct-current traction motors and _practi- 
cally unlimited flexibility of control in operation and 
regeneration. 


Conditions Governing Operation 


The main line of the Great Northern which extends 
from St. Paul, Minn., to Washington, has the lowest rul- 
ing grade to the Pacific coast of any of our western rail- 
roads. The line is laid with heavy rails and is double- 
tracked at most of the critical points. The heaviest and 
most severe grades against load movement are encoun- 
tered in crossing the Cascade mountains in Washington, 
where the line is single track. Here the rise to the sum- 
mit on both sides is very precipitous, and on the west 
slope a very circuitous route is required to make the 
ascent. Many snowsheds are required to shelter this 
section of the line from the deep snow and slides during 
the winter season. 

There are several tunnels along the circuitous route 
on the western slope, the longest of which is the Cas- 
cade tunnel, at the summit. This tunnel, constructed on 
a 1.7 per cent grade, is about 2.75 miles long. The 
original electrification which is now undergoing modifi- 
cation, was installed through this tunnel in 1909, mainly 
for the purpose of eliminating gas and smoke so as to 
expedite train movement. It extended from Tye at the 
west portal to Cascade Tunned Station at the eastern 
portal, and comprised four miles of main line track and 
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four miles of yard trackage. The 6600-volt, a-c. three- 
phase, 25-cycle system was used with a double overhead 
catenary trolley. oy 

When the original installation was made there was no 
electric power supply within available distance from 
which power could be obtained. This necessitated the 
erection of a hydro-electric generating station at Tum- 
water on the Wenatchee River, a distance of 30 miles 
from the tunnel. Power produced here by two 2000-kw. 
three-phase, 25-cycle, 6600-volt units was transmitted 
to the substation at Cascade Tunnel at 33,000 volts. 
Water was brought to the plant, which operated under a 
head of 176 ft. in an 8% ft. flume, two and one-half 
miles long. 

The original electrification itself undoubtedly has 
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east slope between Cascade tunnel and Leavenworth. 
With conditions on the east slope the railway is not espe- 
cially concerned at this time, as certain contemplated 
changes in line with other reasons, have for the present 
delayed the electrification of that side. On the west 
slope, however, a continuous grade of 2.2 per cent is 
encountered from Skykomish to Tye, a distance of 21.4 
miles, with curvatures up to 10 deg., and from Tye to 
the summit of the range, through the Cascade tunnel, 
the grade is 1.7 per cent. 


Steam Operation 


A 2500-ton time freight, out of Seattle, or rather 
Interbay, the terminal yard, consisting of about 60 cars, 
covers the 80 miles to Skykomish in approximately 5% 
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of New Tunnel and Power Lines That Will Furnish Energy for the 


Electrification 


served the purpose for which it was installed—the relief 
from an intolerable condition under steam operation. 
However, because of its special requirements of organi- 
zation and operation, the electric service has been toler- 
ated under extremely high operating costs. 

Between Seattle and Skykomish, the profile shows that 
the grades are not unduly heavy, nor are the curvatures 
excessive, the heavy grades and curves being confined 
to that section on the west slope of the Cascade moun- 
tains, between Skykomish and Cascade tunnel and on the 


hours when hauled by a 250-ton Mikado type 2-8-2 oil 
burning locomotive having a normal tractive power of 
64,300 Ib. At Skykomish two 2-6—8-0 Mallet type 
locomotives of 260 tons and developing a tractive effort 
of 78,300 Ib. are cut into the train at about uniform dis- 
tance apart, to assist on the 2.2 per cent grade to Tye. 
Including a delay at Skykomish for this operation of 
one hour and for water at Scenic of 20 minutes, the 21.4 
miles to Tye is covered in 41%4 hours. On arrival at 
Tye, the steam helpers are replaced by the electric loco- 
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motives, located two ahead and two in the center of the 
train, and from Tye, the run to Cascade tunnel station 
is made in 22 minutes. Allowing 15 minutes at Cascade 
tunnel for cutting out the electrics and inspecting air 
brakes, the train when reassembled completes the re- 
maining 53 miles to Wenatchee in four hours. 


Reasons for Extending Electrification 


After a thorough review of operation, the Great 
Northern management, realizing that considerable im- 
provement could be made in the schedule and a sub- 
stantial reduction in operating expenses, authorized elec- 
trification that would accomplish the desired results. 
.This authorization provided for a new system of elec- 
trification as past experience dictated that extension of 
the original system was inadvisable. 

The experience, both favorable and unfavorable, 
gained from the original electrification was very helpful 
in selecting the new 11,000-volt, 25-cycle, single-phase 
system. 

Some of the reasons for the use of 25 cycles on the 
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great flexibility of the motor-generator type unit. Fur- 
thermore, the method of accelerating a train by means of 
voltage control of the motor is ideal from the standpoint 
of economy, both in starting losses and in power demand 
from the sources of supply and by using a synchronous 
motor to drive the motor generator set on the locomo- 
tive, power-factor correction is obtained, making prac- 
tically the entire output of the station useful power. 

For regenerative-braking, the same flexibility of con- 
trol is available as in motoring. It is possible to regene- 
rate at all speeds within the established range of the loco- 
motive, to practically standstill. The varied train 
weights over this section and the conformation of the 
country, make this wide range a very effective feature, 
as the speed, while regenerating, can be adjusted to suit 
the grade of any particular section. 


Locomotives 


The two new Baldwin-Westinghouse electric locomo- 
tives for the Great Northern each consist of two cabs 
which are identical, mechanically and electrically. Each 
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Profile of Heavy Grade Section of the Great Northern Between Everett and Wenatchee in the State of Washington 


new system as compared with the standard commercial 
frequency of 60 cycles are: 

1. Facilitates use of full capacity of 6000-kw., 25-cycle 
output of Tumwater plant because of liberal design of 
three-phase machines which make possible full name- 
plate capacity at single-phase. 

2.. Some kind of rotating apparatus would have been 
required to convert single-phase railway load into bal- 
anced three-phase load on the power system supplying 
the energy. 

3. Twenty-five cycles is standard for railway trans- 
formers and much other equipment which has been de- 
veloped. 

4. Less interference with communication circuits at 
Zo cycles: 

5. Regulation of 25-cycle system is considerably bet- 
ter on fluctuating loads, and losses are less than on 60- 
cycle system. 

6. Copper ground return because of higher impe- 
dance of rails would have been required for 60 cycles. 

With the limitations contemplated in the power supply 
for the new electrification, it will be possible always to 
operate at practically an unlimited number of speeds up 
to the continuous rating of a locomotive because of the 


one of these units is self-contained, that is, fully equipped 
to operate alone. Present plans are to operate two cabs 
as a road locomotive. Each locomotive weighs about 
715,000 Ib., is 94 ft. 4 in. long and has a continuous 
rating of 88,500 lb. tractive force 15.5 m.p-h. Maximum 
allowable speed is 37.5 m.p.h. and maximum rating is 
almost 7COO hp. 

These two unit locomotives are the most powerful of 
this type ever built. One of them has been shipped to 
the Great Northern at Skykomish and the other will be 
completed in December. 


Power Supply 


The Great Northern has contracted with the Pudget 
Sound Power & Light Company to supply all power for 
the electrification. Under the agreement the Tumwater 
generating plant will be operated by the power company 
and tied in with its system through a 44-kv. railway 
transmission line at present and later possibly by its 
110-kv. transmission line going via another route over 
the mountains to Wenatchee. 

The present project involved the construction of a 
110-kv. three-phase, 60-cycle transmission line from the 
Beverly substation of the power company, near Everett, 
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Washington to Skykomish; the erection of two new out- 
door substations at Scenic and Cascade, respectively, a 
frequency changer set will also be installed in the Sky- 
komish station where connection is made with the 
110-kv. transmission line of the power company and 
the 44-kv. railway transmission line, which is also being 
erected at this time from Skykomish to Tumwater. 

The two 44-kv. railway transmission lines, the trolley 
construction and signal line will all be carried on single 
poles along the right-of-way. The trolley contact line 
is No. 4/0 cadmium bronze supported by inclined 
catenary type of construction. 

Careful consideration has been given to possible in- 
terference to signal and communication lines due to the 
single-phase system. The d-c. signal system will be 
changed to a-c. 60-cycles with 6600-volt transmission. 
Telegraph and telephone lines en route will undergo gen- 
eral revamping, using necessary cables or removing 
them from the right-of-way entirely. Local telephone 
lines heretofore adjacent to the right-of-way will be re- 
moved to a convenient distance therefrom to avoid in- 
ductive troubles. Distance as the most effective remedy 
has been the general basis on which the problem of in- 
ductive interference has been considered. 

Metering presented some interesting problems to the 
power company owing to the condition of the contract 
which calls for the simultaneous measurement of demand 
at two widely separated points. In addition, it is neces- 
sary to take into account power fed back into the power 
company’s system by the Tumwater plant and by the 
electric locomotives when regenerating. Power will be 
measured by two three-phase ratchet meters at each point 
and demands will be measured by graphic meters to ob- 
tain simultaneous records at the two points. 
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According to the contract billing for power will be 
made on the basis of the average of the three highest 
five-minute demands during the month. In the event of 
power failure any peaks occurring during the first fif- 
teen minutes after service is restored are to be ignored. 
As all power taken by the railway company from the 
110-ky. line of the power company will first pass through 
the frequency changers, driven by synchronous motors, 
it will be possible to maintain unity power factor or even 
a leading power factor if desired. 

Simultaneously, with the rehabilitation and extension 
of the original electric section, a new tunnel through 
the Cascade Mountains was begun, and when completed 
this will be the longest railway tunnel in America— 
seven and three-quarter miles. The present line crosses 
the divide at an elevation of 3385 ft. above sea level. 
It has sharp grades and curves, numerous snow sheds 
and several tunnels one of which is the Cascade, 13,873 
ft. long. On account of heavy snow fall, which reaches 
a maximum of 410 inches at one point and 670 inches at 
the Cascade Tunnel each season, it is difficult and ex- 
pensive to keep the line open for operation. Increasing 
importance of a thoroughly dependable line, the neces- 
sity for additional snow sheds on the present route and 
the heavy repairs on the existing: snow sheds brought 
expenditures to a point where a new line on a lower 
level would show a substantial gain. 

The new tunnel line will shorten the right-of-way 
more than 714 miles, eliminate nearly six complete 
circles of curvature and will escape most of the severe 
snow trouble. The grade will be the same as the present 
tunnel, but the elevation will be 500 feet lower. Electric 
power is being used throughout it its construction which 
it is expected will be completed in about two years.. 
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Cc. M. & St. P, Electric Locomotive on Exhibition at the Sesqui-centennial Exhibition, Philadelphia 


Changing Motors from Two to Three Phase 


Service 


Showing the Methods of Deriving the Formulas Involved in 
Making Changes in Stator Windings 


By Chas. R. Sugg 


Electrical Engineer, Atlantic Coast Line 


ITHIN the last two or three years the writer 
has found it necessary to rewind or reconnect a 
number of two phase motors for three phase 
service. Not being satisfied to use the “Tee” or Scott 
connection by cutting out coils because it is seldom that a 
balanced winding can be obtained, he made a study of the 
subject and devised the method explained in this article 
for reconnecting by using all coils and obtaining a bal- 
anced three phase winding. 

As it was necessary to rewind a number of the motors, 
the method outlined herein of calculating the new winding 
was applied. This method does not require a knowledge 
of any of the characteristics of the material used in the 
manufacture of the motor but assumes the original motor 
and winding as 100 per cent and uses this as a basis for 
deductions. 

By far the largest number of motors which find their 
way into repair shops only require that the mechanic have 
sufficient knowledge to remove the old coils and insulation 
and replace them with new. This requires only that the 
mechanic be accurate in his count and making of sketches, 
careful and neat in his work. Occasionally, however, 
most any repair shop will have motors sent to it which 
will require a change in the winding, such as being wound 
for different voltage, phase or speed. 

Standard motors can usually be provided with windings 
of different characteristics, though at times the changes 
may be difficult if not impossible. In some cases special 
windings may be designed which satisfy the condition 
when standard windings could not be used. 

Designing a winding for a motor when the original 
winding is known, does not require the use of very many 


equations. Usually a careful study and application of the 
equation: 
4.44 NTn 
fa ean a 


(which we may call the fundamental equation) with a 
little modification will be found all that is required. ‘The 
modifications usually required is the use of two additional 
quantities, the factors of distribution and chording, which 
for a given winding will be constant. Incorporating these 
coefficients in the above equation we have: 
ANT Ral 7 
10° 
in which HE Impressed phase voltage 


N Total Magnetic flux flowing from one pole 
db Total number of turns connected in series 


(B) 


n Frequency of current 
k' Factor of distribution 
905 for complete 2 phase distribution 
955 for complete 3 phase distribution 
k’” Factor for chording 
Sine of half the angle spanned by one coil 
era) 
Sing 


where % = Electrical angle spanned by one coil 
If we write equation (B) thus 


ge 4.44 NoTonoko’ ko” (B 
10° ) 
to represent the original winding, and 
Foe 4.44 NeTeneke’ke’’ B ‘ 
10° ( 3) 


to represent the final or desired winding and divide 
(B,) by (B,) we have after cancelling the constants 
4.44 and —.x. 
10 
E. NoTonoko ko” 


(C) 


Ey =e w NeTenrke’ke” 

If a given motor is to be rewound for change in 
VOIP esoulysHIN6, =) Ne; ‘ng Sn, and ky =) kf and 
these qualities will cancel from the equation leaving 

Eo Toko” 


he D 
Er Trke”’ (D) 


and if it be decided to use the same chording, k,” = 
k,”, and these quantities will also cancel out, leaving 


To ErTo 

— = — (E) or Tr = (E,) 
Be Ts E. 

giving the total number of turns in series. The num- 
ber of turns per coil will depend upon whether the 
winding is to have one, two, three or “n” circuits in 
parallel. In any case, however, the total number of 
turns in series will be as indicated by the equation 
(E,). 

The size of wire will have to be varied in accordance 
with the current to be carried and if E; is greater than 
E, the current will be less and the size of wire re- 
duced accordingly, and vice versa. The size of wire 
will also vary with the number of circuits connected 
in parallel, that is, a two circuit winding will require 
wire only one half the cross section in circular mils 
per circuit, that a one circuit winding will require. 

Change in speed of a given motor will be accom- 
panied by a proportionate change in power output, 
and before making any change in the winding, the 
power required should be ascertained to prevent 
liability of burn-out. Should, however, it be desired 
to rewind a stator for different speed but without 
change in frequency or phase, by using equation (C) 
and cancelling the quantities which are equal, viz.: 
Pee enw ne and kys— ky, we have 


aus No icltan 
ee NeTrke”’ (F) 
INeclckos 
ano Nake (F,) 


and if we assume the same chording constant for both 
windings, the equation becomes 

NoTo ¥ 

ee (F.) 


This equation as it stands does not contain the 
function of speed, but the value of N changes in- 


te 
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versely with the number of poles, as the flux density 
per unit area of pole face must be kept fairly constant, 
and since the total pole "face area in a given motor is 
a constant quantity, any change in the number of 
poles will produce a relative change in the area of 
each pole face, the relative change will be inversely 


proportional. The relation is expressed in the 
equation 
No Pr 
Eee (a) 
Nr Vet, 


where P, is the original number of poles and P,; is 
the final or desired number of poles. 

Change in speed of induction motors is accom- 
plished by changing the number of poles, the change 
being inversely proportional to the number of poles, 
and is expressed by the equation 

Ro Pr 
SS (b) 
Rr Po 
where 1 SS IRAE LIME. with original winding and 
Rr SRP with final or desired winding 

Inspection of equations (a) and (b) shows that the 
right hand side of both equations is identical, and 
since things that are equal to the same thing are 
equal to each other, the left hand sides of the equa- 
tions must be equal, as expressed by the equation 

No Ro 


ae (c) 
Nr Rr 
N, 
By substituting the value of in equation (c) 
N; 
for that in equation (F,) we have 
Te = Aete (F,) 


this can also be expressed in terms of the number of 
poles as follows: 


Ay — 


ae (F,) 
Both of these equations give the total turns in series 
between phase terminals. The size of wire must be 
determined as before mentioned, remembering that 
change in horsepower, and therefore current value, is 
approximately in proportion to change in speed. 
Following the same method of eliminating like 


quantities from equation (C) we have for rewinding 


a given motor for change in frequency, the equation, 
Ton 
fe eta Ses 


Ne (G) 


Inspection of equations (E,), (F,) and (G) shows 
that the repair man is primarily interested in knowing 
the total number of turns in series to obtain the 
proper operation. The equations mentioned assume 
the same chord factor, phase distribution factor, type 
of connection and phase. This limitation, however, is 
not necessary, for by using equation (C) and substi- 
tuting the proper values for the various quantities, 
the winding can be changed from star to delta, from 
delta to star, from star to two-phase, from two-phase 
to star, from delta to two-phase, from two-phase to 
delta, from two-phase star to two-phase mesh or two- 
phase mesh to two-phase star. (Two-phase mesh is 
seldom used in standard motors and is mentioned 
here only as a possibility.) In changing from delta 
to star it must be remembered that the star phase 
winding voltage is 57.7 per cent of the phase winding 
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voltage of the delta winding, and that the delta wind- 
ing voltage is always the line voltage. 

In proportioning the size of wire for the winding it 
must be remembered that the current in a star wind- 
ing is always equal to the current in the line, and the 
current in a delta winding is 57.7 per cent of the 
current.in the line. 

The distribution factor k’ in equation (B) is the 
ratio of the length of the chord to the length of the 
arc of the theoretic electrical circle (lengths expressed 
in radians for convenience) over which the winding is 


distributed and for two-phase the are is 90° or— 


ie 
radians, and the chord is \/2 radians, or 
pile 
Tv 
2 
2v2 


(H) 


wv 
= .905 approx. 


For 3-phase distribution the are is 60° or—7-radians 
and the chord is 1 radian, making 


1 
a 


3 
3 
ee (I) 


= .955 approx. 


These values are constant for complete distributed 
windings such as usually found in commercial motors. 
The chord factor k” in equation (B) is the ratio of 
length of the theoretic electric chord spanned by one 
coil to the diameter of the theoretic electrical circle 


q 


Thecretical Evectric Circle 


expressed in radians. Vrom the center of a North 
pole to the center of the adjacent South pole is 180 
electrical degrees and from one North pole to the next 
North pole is 360 degrees. This is the theoretic elec- 
trical circle referred to above. The value of k” can 
perhaps be best explained by trigonometric derivation. 

The circle in Fig. 1 represents the theoretic electric 
circle and the radius R is taken as unity, M is the 
chord. 

cc is the angle spanned by one coil 

I*rom above definition 


aM (J) 
3R 
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By inspection it is seen that 


of 

B=— 

2 
and M = 2R sin Bg 
= 2R sin 5 


Substituting this value of M for M in equation (J) 
we have 


a 
2R sin — 
2 


k”’ — 
2R 
= sin ~ (Ji) 


Z 

In which « is the electrical angle in degrees 
spanned by one coil. -To determine the value of « 
divide 180 by the number of teeth enclosed by the 
full pitch and multiply by the number of teeth 
enclosed by the chorded pitch, that is, if full pitch 
winding is 1 and 13 the number of teeth included is 
12, and if the chorded pitch is 1 and 11 the number 
of teeth is 10. In this case the value of « would be 


180 « 10 
Se 12 
= 150° 
x 
Andee On 
2 


from the trigonometric table the sine of 75 degrees 
is .966 which would be the value of k” in the equation. 

Since the numerical values of k’ and k” are always 
less than unity except for concentrated and full pitch 
windings, it is evident that it is necessary to add 
turns to compensate for voltage reactions in distrib- 
uted and chorded windings. The rapid increase in num- 
ber of added turns required to compensate for chording 
as the angle is reduced makes it necessary that this 
feature be limited, some writers advocate a limit of 
90 degrees for «, but the writer would prefer to limit 
chording to 130 degrees. The value of k” for « = 
S0sdeorees 1s ./0/ and for « = 130° is 906. This 
shows that for « = 90 degrees approximately 40 per 
cent more turns must be added for compensation, 
while for « = 130 degrees only 11 per cent more are 
required. 

The foregoing remarks apply specifically to rewind- 
ing stators of induction motors, assuming that the 
original winding is known. To design a winding for 
a given frame from which the original winding has 
been stripped and is not known involves a knowledge 
of several factors, such as leakage, hysteresis, heat- 
ing coefficients, etc., which is beyond the scope of this 
paper. If, however, a repair shop should keep a com- 
plete record of all types and makes of motors repaired 
by them, together with dimensional data of the stator 
frame, tooth and slot dimensions and air gap, a fairly 
good average of the values of magnetic density in the 
air gap can be found for the various types and makes 
which can be used to advantage in designing wind- 
ings. Some writers advocate a density of 20,000 lines 
per square inch of pole face, but the writer has found 
that pole face density varies considerably. Other 
writers advocate flux density in core behind the teeth 
to lie between 80,000 and 100,000 lines per square inch 
of core. 

-Equation (C) can be applied to the problem of 
reconnecting a given winding from 2-phase to 3-phase, 
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3-phase delta to 3-phase star, or 2-phase star to 2- 
phase mesh and vice versa. 

In reconnecting a given winding without rewinding, 
using all the turns of the winding, the total number 
of turns in the motor is constant and the problem is 
to group them so that the voltage will be within a 
permissible working range of the line voltage. 

Consider reconnecting a 3-phase delta motor for 
operation on 2-phase at the same voltage, horsepower, 
speed and frequency. Rewrite equation (C) as 


follows: 
FE, — Nett k,'k,” K 
Ea NaTanaka’ ka” in 


where the subscript 2 refers to the 2-phase connection 
and d to the 3-phase delta connection. 

This equation is for single circuit windings only 
and to use it with multiple circuit windings we must 
modify it somewhat. Since the total number of turns 
in a given winding is constant the turns per phase is 
fixed and the number of turns per circuit will be equal 
to the number of turns per phase divided by the 
number of parallel circuits. 

If T’, and T’, in (K) be the total number of turns per 
phase in the two phase and three phase connections 
respectively, T, and Ta the number of turns in each 
parallel circuit and Q, and Qa the number of parallel 
circuits, we have, 


IY 
i d 
se (d) 

and Ta = 1a’ 
kG. (e) 

If T = the total number of turns on the motor 
T.’ = — for 2-phase winding f 
: (f) 
Ag 

anG elyee== a for 3-phase winding (g) 


Substituting value of T, and Ty in (d) and (e) in 
equation (K) we have 
N.Ty'Qangky’ke’” 
NaTa’ Qonaka’ka’’ 


(K,) 


Ea 
Since the speed and frequency is not to be changed 
the number of poles will remain the same N, = Ng, 
nN, = ng and k,” = kq” and will cancel from the equation 
leaving 
E. , 
iy — ie Qak,’ 
Ea TaQzka’ (Ks) 
Dividing equation (f) by (g) 
Lge ot 3 
—- = K 
Ta’ 2T bs OS) 
40 
and substituting this value of for that in (K,) 
da 
we have 
Ea 30a’ (K,) 
Bz. 2 Bh2O.eat ‘ 
EaQak,’ 
Of By = AS (K,) 


Q.ka’ 
Substituting values of k,’ and ka’ in (H) and (I) in 
(K,) and reducing we have 
2v2 
3EaQa 
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EaQaV.2 
ER x 
or Q, = ~eEsQave (K,) 


which are the equations for changing from 3-phase delta 
to 2-phase star and vice versa. 

By a similar analysis of equation (K) the relation 
between E, and FE, is found to be 


EyQsV3 


oie 3Qa4 S (K;) 
ands Ong Sins (K,) 


or vice versa 
By equating the values of Ey Qa in equations (K,) 
and (K,) and solving for E, we have 
EFyQ;V2V3 EyQyV6 
Loe B0n = 30) (K,) 
(K,) is the equation for changing from 3-phase star 
to 3-phase delta and (K,) for changing from 3-phase 
star to 2-phase star. 

Further analysis of equation (K) with subscripts 
changed to represent the 2-phase star and 2-phase 
mesh windings the relation between EF, and E,, (where 
E, represents the 2-phase mesh voltage) is found to 
be, 

vat BeDa? (K,,) 
which is the equation for changing from 2-phase mesh 
to 2-phase star and vice versa. 

Equating (K,) and (K,,) and solving for Fy, 


Equating (K,) and (K,,) we have 
mn m 
a = a CK) 


which is the equation for changing from 2-phase mesh 
to 3-phase delta and vice versa. 

Equations (K,), (K,), (Ky), (Kio), (Ki:) and (K,,) 
express relations which can be obtained by standard 


a 


Ap 


Fig. 2 Two-Phase Star 


Fig. 3 Two-Phase Mesh 


connections, and table (1) gives the relations in per 
cent of the voltage of the original winding, as deter- 
mined by the above equations. 

To change from 2-phase star to a 2-phase mesh, 
disconnect both windings at O Fig. 2, and connect 
a,O to b,, b,O-to a,, a,O to b, and b:O to a, as shown 
in Figs3: 

Inspection of table 1 shows that it is not possible 
to reconnect many motors for different phase opera- 
tion by using standard connection diagrams without 
leaving out part of the original coils. It is sometimes 
possible to use a special connection diagram and get 
within satisfactory operating voltage range of the 
voltage desired. Take for instance a 100 volt 2-phase, 
4-pole motor with 48 slots and 48 coils connected 
single circuit to be reconnected for operating on a 
3-phase circuit of the same voltage and frequency as 
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the 2-phase circuit. Reference to the table will show 
that if star connected it will require 123 volts on the 
3-phase line for proper operation. If connected delta 
it will only require 71 volts. Both of these voltages 
are outside of the permissible working range which 
is 10 per cent over or under the name plate rating. 
If, however, we group the winding for 3-phase con- 
nection and instead of connecting for either star or 
delta but connect it up into a star—delta connection 
Fig. 4 by connecting one end of phase “a,” which 
would ordinarily be connected to the common point 
in a star winding, to the middle of phase “b” as in 
Fig. 5 or to the middle of phase “c’’ as in Fig. 6, or 


b 


a al LG a (65 
Fig. 4 Fugue Fig. 6 


connect phases “b” and ‘“‘c” in the same manner as 
shown in Fig. 5 and Fig. 6, being careful to get the 
right end of each phase connected to the middle of 
the adjacent phase, the winding can be connected so 
as to be within 10 percent of the operating voltage for 
now we have connected half of the winding in delta 
and half in star. By referring to table 1 we will note 
that to connect the motor single circuit star will give 
123 volts and single circuit delta 71 volts. Now as we 
have connected only half of the winding in delta, that 
part of the winding will be good for 35.5 volts, and 
since only half of the winding is connected star, that 
part will be good for half of 123 or 61 volts, and if 
we add 35.55 to 61 we have 96.5 volts which is the 
voltage that the motor will operate on satisfactorily. 
This, it is noted, is only 34% percent under the normal 
operating voltage and is well within the 10 percent 
range. 

This connection should be made between pole 
groups and never tapped within a pole group. For 
instance a two circuit six pole motor will have three 
pole groups in series and the middle point is in the 
middle of one pole group. This need not worry us, 
however, for we can connect one pole group in delta 
and the two remaining pole groups as the star leg of 
the winding, which will give 105 as the proper volt- 
age; this is well within the permissible range, and can 
be operated satisfactorily. 

Since the current in a 3-phase circuit is greater than 
that in a 2-phase circuit by approximately 22 percent 
we cannot operate a motor, which is connected wholly 
or in part in star, at the same horsepower output and 
temperature rating, so the above motor will have an 
output about 20 percent less than original rating at 
2-phase. If the motor is an old 40 degree motor, the 
rating can.be changed to 50 degree rating and the out- 
put rating. will be approximately 96 percent of the 
original 2-phase rating. 

Sometimes it might be possible to reconnect 3-phase 
motors for 2-phase operation by using a combination 
of the 2-phase star and 2-phase mesh windings, but 
usually it is not safe to use the mesh connection unless 
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it,is known that the two-phase circuit is not inter- 
connected in any way. For instance, the writer knows 
of a case where autotransformers are used on a 2- 
phase circuit to step the current down for rotary con- 
verters. This connection interconnects the phases 
through the rotary and unbalances the voltage be- 
tween phases very badly. 

It is sometimes desired to reconnect a motor for a 
different frequency than that for which originally 
wound. Whether this can be done in a given motor 
or not may be ascertained from the equation, 


eer Ne ty Quaker (P) 

Er NeTt’Qonrke’ke” 
where the subscripts o and f denote original and final 
or desired values, and the letters represent the same 
quantities as in equation (K,). It must be noted that 
T,’ and T;’ represents the total number of turns per 
phase in the original and final connections instead of 
the number of turns in series per circuit. The num- 
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made without rewinding, unless further inspection 
would indicate that a composite star-delta or star- 
mesh winding can be arranged. 

Sometimes it may be desired to reconnect a given 
motor for change in speed. In an induction motor the 
speed varies inversely with the number of poles. 
Change in speed will also cause a corresponding 
change in counter e.m.f. which will in turn necessitate a 
corresponding change in line voltage. Since the line 
voltage is fixed it will be necessary to arrange the group- 
ing of the coils so as to obtain a voltage value which 
wilt be within the permissible operating range of the 
line voltage. 

3y substituting the proper numericai values in (P,) 
and cancelling all like quantities the required value of 
T; can be found, which if divided into the total num- 
ber of turns per phase it will be found whether or not 
the winding can be reconnected without rewinding in 
the same manner as for change in frequency. 


Table 1 
relations for connection changes of Polyphase motor 


stator windings using all coils. Frequency and 


speed remaining the same 


ber of turns in series per circuit for the reconnected 
winding is expressed by the equation, 
‘Le 
Tr = — (i) 

Q: 

This is the quantity that the winder first requires 
and he can then determine the number of circuits if 
he finds that the grouping is possible. 

, 

Solving (P) for: aa 

awe 
Es. BiNeTe'nelke’ke” 
Or EoNrQonrke’kr” 3 (P,) 
EtNoTo noko ko” 
E.NrQoneke’ke” (P.) 

By being careful to substitute the proper numerical 
values for all quantities in the right side of (P,) the 
total number of turns in series per circuit per phase 
can be found for any frequency desired and dividing 
the total number of turns per phase by this quantity 
will give the number of parallel circuits in which the 
winding must be divided and unless this is sufficiently 
close to a whole number to make the voltage within 
ten per cent of the line voltage the change cannot be 


we have 


aye Aba ss 


In all of the above equations reference has been 
made to the number of turns in the winding. In a 
given winding in a stator it is, however, practically 
impossible to determine the number of turns, but since 
the number of turns per coil is the same, the number 
of turns is proportional to the number of coils and 
the number of coils can be substituted in all equations 
from (K) to (P,) inclusive where turns are indicated. 


In every case, whether rewinding or reconnecting, 
the winder must determine whether or not he can 
rearrange the grouping for a balanced winding. It is 
always preferable to have coils equally grouped if 
possible. If the motor is to be rewound for 3-phase, 
the total number of slots divided by 3 times the num- 
ber of poles should be a whole number, and if it be 
rewound for 2-phase if divided by twice the number 
poles the quotient should be a whole number, though 
this is not always necessary provided each phase has 
the same number of turns or coils in series per circuit 
and allowance be made for the difference in the num- 
ber of coils per pole group. It may be generally stated 
that if the number of slots per pole is divisible by 6 
(which is the least common multiple of 2 and: 3) 
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either a 2-phase or 3-phase winding may be applied, 
otherwise an unbalanced winding may be expected 
with either the 2-phasé’ or the 3-phase winding or 
both. 

In rewinding or reconnecting a motor it must be 
understood that physical conditions, such as, slot 
dimensions, speed limitations, balancing of the wind- 
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ings on account of inability to distribute the windings 
between the phases, carrying capacity of the conduc- 
tors, etc., may prevent the changes desired even 
though equations herein stated may indicate that the 
change can be effected. It is therefore well to deter- 
mine whether the physical conditions can be satisfied 
by the change before applying these formulae. 


Car Lighting Generators of Reduced Weight 


Safety Company Adopts Drawn Steel Electrically Welded 
Generator Magnet Frames 


manufactured by the Safety Car Heating & Light- 

ing Company, are now being made of drawn steel. 
This change in construction reduces the weight of 
machines including the supporting lug and pulley 
approximately 10 per cent. 

Previously all frames were made of cast steel, and the 
type B cast steel machine complete with pulley weighs 
511 lb. as compared with 465 Ib. for the same machine 
with a drawn steel frame. The type C machine with 
cast steel frame complete with pulley weighs 646 Ib. 
and with drawn steel frame weighs 598 lb. 

The reduction of weight will be an aid to reduction 
of dead weight of cars and will make it a little easier to 
handle generators in the shop and it is also expected to 
show an increase in belt life. Coupling shocks cause 
generators to swing against the belt and strain fasteners 


| nas magnet frames of car lighting generators 


Fig. 1. 


A Drawn Steel Frame Car Lighting Generator Complete 
With Suspension and Belt Tension Device 


so that the belt is lost later on the road. As these strains 
are proportional to the inertia of the generator, the fifty- 
pound reduction of weight should aid in reducing them. 


Magnet Frame Construction 


The drawn steel frames are made up of three parts, 
namely, the pulley end housing, the commutator end 
housing and the center part, approximately one inch 
thick, which forms the field yoke. The three parts which 


are formed in this manner are illustrated in Fig. 2. 

The center portion or field yoke is made by rolling 
into circular form a flat slab of steel of the proper 
magnetic quality. After this has been rolled into the 
form of a cylinder, the ends are united along an element 
The cylinder 


of the cylinder by electric arc welding. 


Fig. 2. The Three Principle Parts of a Drawn-Steel Generator 
Frame. The Reinforcing Rings Have Been Spot Welded into the 
End Housings 


is then wurked by a die to bring it into perfect cylindrical 
form. 

The end housings are drawn from 9/32-in. steel into 
the necessary cup form and the openings for the heads 
and the inspection holes are sheared out in large presses. 

The field yoke is machined as shown in Fig. 2 so that 
the end housing will go over the end of the ring with a 
force fit and up against the shoulder formed by the 
machine, after which they are welded into place. The 
position of these welds may be seen in Fig. 4 and Fig. 5. 

In both of the end housings, a continuous steel ring 
is spot welded in place serving to take the tappings for 
the head bolts. The head rings are shown in Fig. 5 as 
R and Rt’. 

After the frame has been made as described, it is 
necessary to machine it to get the correct diameter for 
the application of the poles and for the head fits. It is 
also necessary to machine the ends slightly in order to 
get the overall length correct. The operation of machin- 
ing the commutator end for head fit is shown in Fig. 6. 

After the frame has been machined to size it is drilled 
and tapped for eye bolts, pry stud, name plate and sup- 
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porting lug bolts, but rings and studs are not applied 
until it is known whether machine is to be mounted 
right or left handed. Terminal block or lead outlet 
housings if used are riveted to the frame and welded 
around the edges to make them water tight. 


Suspension 


The generator suspension remains essentially un- 
changed except for the supporting lug. The lug instead 


A Cast Steel 


EilGantos Magnet Frame 


of being cast as a part of the frame is now made of 
three pieces of pressed steel formed and assembled as 
shown in Fig. 7. 

The main or central part of the lug is secured to the 
generator frame’ by eight 9/16-in. bolts made of special 
steel, S. A. E. specification No. 1030. The bolts are 


Fig. 4. A Drawn Steel Magnet Frame 


riveted over on the outside. This center part of the lug 
is bent so as to form a safety strap over the suspension 
shaft, but the opening in the strap is larger than the 
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shaft so that the shaft and strap are not normally in 
contact with each other. 
The two end straps which form part of the lug are 
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Fig. 5. Cross Section of a Drawn Steel Magnet Frame 


each bolted to the central part of the lug by two 34-in. 
bolts. The suspension shaft is clamped tightly by the 
two end straps. The ends of the suspension shaft are 


Fig. 6. Machining the Commutator End Housing for Head Fit 


carried in bronze bearings and these bearings are sup- 
ported by the suspension frame as shown in Fig. 7 and 
Fig. 1. The bearing bushing is provided with grease 
grooves extending around the inside surface of the bush- 
ing, the grooves being open at the end of the bushing. 
Grease is introduced into these grooves either from a 
compression grease cup or a grease gun, and the grooves 
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on the inner surface of the bushing feed the lubricant 


to the bearing surfaces. 
ve 


Belt Tension Devices 


The two standard Safety methods of obtaining belt 
tension will be retained. One of these is shown in Fig. 
1, and consists of a tension spring connected at one end 
of the suspension frame and at the other end to a lug 


Supporting Lug, Shaft and Bearing with Section Cut 
Away to Show Construction 


Fig: 7: 


on the generator frame. If the belt is shortened, more 
of the generator weight will hang in the belt and the 
tension on the spring will also be increased slightly. 
However, as the generator swings forward on the 
shortened belt, the lug is raised so that the lever arm 
through which the spring operates is shortened and the 
actual tension on the belt caused by the spring is les- 
sened. The increased tension caused by generator 
weight is thus offset by decreased spring action and the 
actual belt tension is approximately constant for any 
practical position of the generator. 

The other tension device, not illustrated, consists of 
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a compression spring connected at one end to a lug on 
the generator and on the other end to a lug mounted 
on the car underframe. The same principle for obtain- 
ing constant belt tention is used in both cases. The 
compression spring is ordinarilly employed when it is 
desired to have the center line of the pulleys on the 
center line of the car. 


Interchangeability 


All of the Safety features of interchangeability of 
parts have been retained so that with three drawn steel 
frames and six armatures it is possible to have machines 
of six different capacities varying from 1 to + kw. The 
distance from the center line of the car to the center line 
of the pulley is the same on all machines, so that a small 
machine can be replaced by a larger one without chang- 
ing the axle pulley or the suspension frame. The dimen- 
sions “X”,and “Y,” Fig: 5, are different Fomeriem mee 
different frames. 

The dimensions “D” and “E,” “Fic: Seinen comers 
for all frames so that one band hole cover will fit all 
machines. Dimensions “F” and “G” are the same far 
all frames and thus one pair of heads will fit all machines 
providing a smaller bearing is not used with the small 
size or 13-in. frame. .One shaft will also fit all machines 
if smaller bearings are not used and one size bearing can 
be used for all machines. Similarly one type of brush 
and one brush rigging will fit all machines. Electrical 
characteristics have not been changed. 


During .the month of October, 1926, 445 commer- 
cial vessels and 19 small launches passed through the 
Panama Canal. The daily average number of transits 
of seagoing vessels for the month was 14.36, and the 
daily average tolls collection $64,168. Although col- 
lections during the month were less than during the two 
preceding months, the monthly average for the first 10 
months of the present calendar year is slightly in excess 


of $2,000,000. 
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Erie Suburban Train at Hawthorne, N. J. 
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A Modern Brick Building Houses the Battery and Yard Electricians Repair Rooms 


Northern Pacific Coach Yard Facilities 


Purchased Power Distributed in Parkway Cable Supplies the Entire 
Layout—Ample Lighting in Yard and Buildings 


is a justifiable claim that can be made respecting 

the new passenger equipment terminal facilities 
completed recently by the Northern Pacific at St. Paul, 
Minn. Instead of the usual dismal, ramshackle appear- 
ance due to a disorderly arrangement of materials and 
buildings common in many yards of this nature, the 
visitor is greeted by a group of attractive brick build- 
ings, well lighted, adjoining a yard containing 614 miles 
of track, the entire project, including a commissary, 
yard office, Pullman building, storehouse, power plant, 
ice house and battery building, occupying about 15 acres 
of reclaimed land near the Mississippi river and within 
a half mile of the St. Paul Union station. 

The power house is distinctive for the advanced char- 
acter of its construction and equipment, the boilers be- 
ing equipped with mechanical underfeed stokers, steam 
driven induced draft fans, feed water regulators, soot 
blowers, etc. A steam jet ash conveyor is also included. 
This power plant which has three 84 in. by 18 ft. hori- 
zontally return tubular boilers rated at 180 lb. pressure 
and 200 b. hp. capable of carrying 200 per cent load, 
furnishes steam for heating the various buildings in the 
coach yard and the coaches, as well as compressed air 
for the shop buildings and yard. Steam and air are 
also supplied to the Soo line coach yard which adjoins 
this new yard, resulting in a saving to both railroads 
by virtue of the greater economies possible in furnishing 
this service from a single power plant. To indicate 
and record this steam and air service properly to the 
Soo line yard, two Republic graphic flow meters and 
two Republic flow integrators are installed, one in each 
service connection. The metering dials, operated elec- 
trically, are mounted in the compressor room of the 
boiler house alongside of the main control gages. The 
air compressor is a Worthington Uniflow steam engine 
driven unit with a capacity, of 800 cu. ft. per minute. 

The engine room is floored with red tile and has a 


\ DISTINCT innovation in passenger coach yards 


wainscoating of tan colored, enameled brick, all above 
which is painted battleship gray. This gives a very 
neat and pleasing appearance. 


Electrical Energy Is Purchased 


A 3-phase transformer bank, 2,300/230-volt, 371% 
kva. each, is mounted on a platform outside the boiler 
house, this being the service connection with the North- 
ern States Power Company, which furnishes all the 
electrical energy consumed in the coach yard and com- 
missary. 

To control this service a five panel switchboard, which 
was designed by the railroad and built by the Westing- 
house Company, is mounted in one corner of the engine 
room of the boiler plant. Three of these panels are for 
alternating current and two for direct current service. 
A watthour maximum demand meter with a 15 min. 
time interval and 3-pole, 400 amp. main entrance switch 
are mounted on one panel. There are eight 3-pole knife 
switches, four to a panel, for a-c. distribution of power 
and light. For control of the motor-generator set which 
is in the same room of the boiler house, a panel has been 
provided mounting a (0-150) voltmeter and (0-400) 
ammeter, two ground detector lamps, a voltmeter switch, 
an ammeter switch, a generator field rheostat -and:a 
double-pole knife switch for the d-c. side of the gen- 
erator. Adjoining this panel is another equipped with 
three Westinghouse 200-amp. Type-CL overload and 
reverse current circuit breakers, one for the battery build- 
ing charging circuit and two for yard charging circuits. 
On sub-panels near the floor are two polyphase watt- 
hour meters, one recording energy used by the dining 
car department, the other one recording that used for 
train lighting. All switchboard meters are Westing- 
house instruments. To permit of a simpler bus structure 
at the rear of the board and to improve the appearance 
of the front, all fuses are mounted on separate fuse pan- 
els at the rear of the switchboard. Ample working 
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clearance is provided between the rear of the board and 
the wall. ke 

The motor-generator set for battery charging is a 
direct connected Westinghouse unit mounted on a com- 
mon bed plate. The motor is a 60-hp., 3-phase 60-cycle, 
220 volt, 1,750-rpm. (full load) Type-CS induction mo- 
tor, while the generator is a 40-kw., 100-volt, Type-SK 
machine. The compensator is a Westinghouse Type-A 
auto-starter which operates in a 20-sec. starting period. 

The main lighting fixtures in the power plant are 
Maxolite, RLM dome, enameled steel reflectors. Four- 
teen-inch reflectors are used with 100-watt lamps and 
16-in. reflectors are used with 200-watt lamps. There 
are in all, 10 Ralco receptacles for extension lamps dis- 
tributed at various points in the power plant. 

A large advertising sign (Northern Pacific) 1s 
mounted on the roof of the power plant and this is 
floodlighted by means of Pyle-National projectors. 
This installation includes two 200-watt clear lens types 
and three 500-watt rectangular divergence lens types 
all controlled from one of the 3-pole knife switches on 
the main switchboard. In addition to this sign there 
is another one on the commissary building lighted by 
nine 200-watt Pyle-National floodlighting projectors 
and one 300-watt Crouse-Hinds unit. The Northern 
Pacific monogram in 4 ft. letters “N. P. R. R.” in col- 
ored tile is inserted on four sides of the 175-ft. con- 
crete smokestack. 


Power and Light Distribution Lines Are Under- 
ground 


A large amount of parkway cable is installed in tun- 
nels and underground for all power, light and. battery 


in the Power 


Westinghouse Motor Generator Set 
Boiler Room Gages and Republic Meters (For Soo Line Yard) 
Mounted on Wali Panels 


Plant with 


charging distribution. Between the power house and 
commissary building there is a 5 ft. by 7 ft. concrete 
tunnel in which the steam and air pipes and distribution 
cables are laid. There is also a smaller tunnel between 
the power plant and the car shop. The power circuits 
between these aforementioned buildings are 3-conductor 
No. 4/0 parkway cable, while the 32-kw., 220-volt, 3- 
phase, 4-unit electric oven in the commissary is served 
direct from the main switchboard in the power plant 
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by a 3-conductor No. 2/0 parkway cable. The lighting 
circuits are 2-conductor parkway cable, there being 750 
lineal ft. of No. 2 used for distribution to the lighting 
cabinets in the battery building, storehouse, Pullman 
building and commissary and 800 lineal ft. of No. 4 for 
the two floodlighting towers at each side of the yard. 
For yard battery charging purposes there are two sepa- 
rate runs of 2-conductor No. 4/0 parkway cable totaling 
975 lineal ft., while for the d-c. charging panel in the 


Main Control Switchboard fer A. C. and D. C. Distribution with 
All Fuses Mounted at the Rear 


battery building there are 380 lineal ft. of 2-conductor 
No. 4/0 cable. 

In the coach yard, 10 tracks are provided for storage 
and 12 for live equipment. Between the tracks, wooden 
platforms, six feet wide, facilitate the easy passage of 
electric trucks and coach employees. In all, about two 
miles of plank runways are provided. The live equip- 
ment tracks have hot (circulated) and cold running 
water, air and steam connections for the cleaning and 
heating of coaches and 11 receptacles mounted on con- 
crete foundations for the electric lighting of coaches and 
charging of our batteries. These outlets are 2-pole, 
100-volt, 100-amp., Crouse-Hinds Type-UGEM, while 
the portable cables, No. 1, 2-conductor, rubber covered, 
are fitted with a 2-pole receptacle plug on one end and 
a standard 3-finger train connector head on the other 
end. 


Two Floodlight Towers Insure Adequate Light for 
Night Operations 


At each end of the planked roadway running trans- 
versely on the coach yard there is a 65-ft. Bates ex- 
panded steel floodlight tower mounting six General Elec- 
tric projectors. These towers are arranged for one-way 
lighting and are complete with ladders and inspection 
platform. Four 1,000-watt projectors fitted with sheet 
steel cases and “spreadlite’’ lenses are mounted in one 
row at the top, below which are two 500-watt projectors 
equipped with clear lenses. Six separate control cir- 
cuits in 114-in. conduit are carried up each tower from 
the cabinet at the base. Each projector is individually 
controlled by means of a snap switch in a Crouse-Hinds 
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No. GSE-3229 condulet, there being six switches 
mounted below the distribution cabinet on each tower. 


Battery Maintenance and Repair Facilities 


While the unit of the coach yard reserved for battery 
repairs is unpretentious in construction it invites imme- 
diate attention for the sharp contrast it affords with the 
common type of this facility in use at many railroad 
coach yards. The building is a one-story brick struc- 
ture with a reinforced concrete floor, a fire resistant mill 


Coach and Wheel Shop Located Across the Yard from the Power 
Plant 


type roof construction and steel window sash. To pro- 
tect the floor against the deteriorating chemical action 
of sulphuric acid it is covered with two 34-in. layers of 
asphaltum mastic. 

Across one end of this room, five benches are provided 
for mounting 64-volt, 200 ampere-hour car batteries 
when charging. Each bench is served with a Ralco, 
250-volt, 60 amp., fused receptacle with extension cords 
and plugs. Three of these receptacles are on one circuit 
while the other two are on a second circuit. A 2-panel 
slate switchboard, designed by the railroad and built by 
the Commonwealth Electric Co., St. Paul, Minn., is used 
for control of these charging circuits in the battery room. 
One panel of this board mounts a G. E. Type-C, Form- 
P, 2-pole, 250-volt, 100-amp. overload and reverse cur- 
rent breaker, while the other contains, in duplicate, 
metering equipment and a single-pole fused knife switch 
for each of the two charging circuits. The voltmeters 
and ammeters are Weston with 0-130 and 100-0-100 
scales respectively. Below these are Sangamo Type- 
NF, 120-volt, 60-amp. ampere-hour meters, to provide 
for testing the ampere-hour capacity of batteries. 

Water for storage cells is distilled in the shop in a 
steam-heated still having a capacity of 10 gallons an 
hour. .A steam line at 125 lb. pressure from the power 
plant operates the still. The condensate is collected in 
a 150-gal. tank. Electrolyte of proper specific gravity 
is prepared in a 110-gal. stone jar. There is a chain 
hoist used for lifting acid carboys up to the mixing jar, 
which has an overhead ceiling runway. 

Adjoining the still and electrolyte reducing stand is a 
large sediment cleaning tank. Battery jars, most of 
which now in service are of the lead type, can be cleaned 
easily by mounting them over a special high pressure 
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jars quickly. Rubber jars are being used in increas- 
ing numbers and with entire satisfaction. 

In assembling plate groups and making inter-cell con- 
nections, an oxyacetylene torch is used for lead burn- 
ing. This work is concentrated at a separate work 
bench. 

Another work bench with a sheet metal covered 
wooden top 2% ft. above the floor is used for all general 
battery repairs. At one end of this bench, a 10-in. air 
cylinder horizontal plate press is mounted with an 
operating valve within easy reach for control of the 
120-lb. air supply. There is an abundance of daylight 
over this workbench due to its close proximity to three 
large ventilated windows which extend down to the top 
of the bench. 

The battery room is provided with eight 50-watt mill 
type lamps in 2%4-in. holders and 10-in. flat cone, steel 
enameled, Benjamin reflectors suspended from ceiling 
outlets by short drop cords to a height of eight feet 
above the floor. These can be reached easily for clean- 
ing by the use of a short step-ladder. 

When a set of batteries requires cleaning or overhaul- 
ing they are slid out of the battery boxes onto one of the 
platform type electric trucks and transported to the 
battery room. ‘The truck enters the door near the south 
end of the room and the batteries are unloaded and 
placed near a wood strip grating in the floor. The seal- 
ing compound is then heated by steam and removed, 
after which the elements are lifted out of the tanks and 
placed on the grating for washing. The tanks are then 
lifted up and placed on an inclined shelf which is at- 
tached alongside of and at the top of the electrolyte and 


in the 


Five Charging Receptacies and Benches Are Provided 
Battery Room 


washing tanks. In this position the electrolyte runs into 
the tank. When empty the battery tank is slid over 
onto the shelf above the washing tank where it is washed 
out. The tanks are then cleaned, repaired and painted 
while the elements are repaired, straightened, etc., after 
which the battery is reassembled and placed on one of 
the charging benches located along, but at right angles 
to, the north wall of the room. After the charging and 
testing has been completed the battery leaves the room 
through the north door. On an average, positive plate 


water nozzle that is capable of flushing out the dirtiest groups are renewed about every six years. 
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Two Storage Battery Trucks in Service 


In an adjoining room there is a repair bench and 
foreman’s headquarters for ‘the yard electricians as well 
as a separate motor-generator set for charging the bat- 
teries on the two platform type electric trucks. This 
charging equipment comprises a Hertner Electric Com- 
pany’s horizontal type motor-generator with its auto- 
matic panel for taper charging two sets of 12-cell, 17- 
plate batteries in multiple. 
charging one battery when considered necessary. The 
panel is so arranged that the unit is controlled by the 
ampere-hour meters on the trucks. 

One truck is reserved strictly for commissary service, 
the buildings being adapted for the operation of electric 
trucks and trailers. A similar truck is used for trans- 
porting car batteries and other coach equipment 
throughout the yard. These are Baker Type-DUAQ 


aa 


There Are Six G. E. Floodlighting Projectors Mounted on a 65-Ft. 
Bates Expanded Steel Tower at Each End of the Transverse 
Roadway 


of 2-ton capacity, have a 2-wheel drive, 4-wheel steer- 
ing year and can be turned in a 5-ft. 5-in. circle. Three 
speeds are provided, both forward and reverse, the 
maximum being six miles an hour. Motive power is 
furnished by an Exide Ironclad battery consisting of 
12.Type-MV, 17-plate cells. A Sangamo ampere-hour 
meter cuts off the battery when fully charged through 
the separate cord connection with the Hertner panel. 

Type-S Electric Wheel Company’s industrial trailers 
with 4-wheel steer, equipped with stake pockets and rub- 
ber tired wheels are employed in conjunction with the 
Baker trucks. 


Coach and Wheel Shop 


. At the east side of the yard across from the boiler 
plant there is a 50 ft. by 200 ft. coach shop of steel frame 
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construction and sheet-iron covering. The equipment 
includes a drop pit, motor driven drill press, emery 
grinder and, in an extension at one end, a 54-in. Putnam 
wheel lathe which is driven by a 50-hp. Westinghouse 
motor. The lathe is capable of turning, two at a time, 
solid steel tired wheels measuring from 26 in. to 52 in. 
inclusive in tread diameters. Included with it is a pneu- 
matic crane with a 4-wheel trolley for lifting wheels 


Crouse-Hinds Type-UGEM, 2-Pole, 100- Volt, 100-Amp. Yard 


Charging Receptacles Are Mounted on Concrete Piers 


into and out of place, and a power traverse tail stock 
with a pneumatic clamping fixture. This machine has 
turned as many as 18 pairs of wheels in eight hours. 
The electrical equipment for this machine comprises 
the 50-hp. Westinghouse main drive motor (220-volt, 
3-phase, 60-cycle, 1,160-rpm. at full load, wound rotor, 
Type-CW) with its special Westinghouse magnetic 
wheel lathe controller (Electric Power Club classifica- 


An Abundance of Daylight in the Battery Room Affords a Sharp 
Contrast to the Type of Room Commonly Found 


tion No. 55 starting, stop and slow-down resistors) and 
the 714-hp. Westinghouse tail stock traverse motor 
(constant speed squirrel cage Type-CS) with its West- 
inghouse Type-AF enclosed magnetic auto-starter.. Push 
button control stations for the main drive motor are 
located at three convenient points within reach of the 
operator; a 3-position drum switch is used for reversing 
the tail-stock motor. 
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The 28-in. Barnes drill press is belted to a 5-hp. West- 
inghouse Type-CS induction motor while the grinder 
has a Cleveland Armature Works 3-hp. Type-A 4.5 


motor. 
Commissary Building 


The main floor includes a linen room, receiving room, 
grocery storeroom, storekeeper’s office, bake shop, 
butcher shop and six chill rooms. The entire second 
floor. is used for offices. Here are provided private 
offices for the superintendent of dining cars, assistant 
superintendent of dining cars, accountant dining car 
department and a general office for the superintendent’s 
clerks and an office for the accountant’s clerks. In the 
basement will be found rooms for storage of various 
supplies, a large chill room, a root cellar and a shower 
bath. The ice machine, brine circulating pump and ice 
cream freezer are all motor driven. 


This 54-In. Putnam Wheel Lathe Has a 50-Hp. Driving Motor and 
a 7Y>-Hp. Tail Stock Motor Equipped with Full Automatic Push 
Button Control 


elevator serves the three floors. The butcher shop is 
equipped with a motor driven meat slicer and the bake 
shop is equipped with a four-unit electric oven, an elec- 
tric humidifier for raising bread and cake sponges and 
motor driven dough and cake mixers. 

The entire commissary building with the exception of 
chill rooms and basement is illuminated by 100-watt 
lamps in Attalite Luminaries. Maxolite and Benjamin 
porcelain steel enameled reflectors of various types in 
suit conditions are used in all buildings with the excep- 
tion of the commissary building and in such places where 
special fixtures are required. All of the lighting distri- 
bution panels in all of the buildings are Adams dead 
front type. 


Train Control for Boston & Maine 
Rail Motor Cars 


RAIN control apparatus has been applied to two of 
the gasoline-electric cars operated by the Boston & 
Maine Railroad as a part of its fleet of 24 gasoline and 
gasoline-electric rail motor cars. One of the cars 
equipped is a 61 ft. car arranged for double-end opera- 
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tion with a control compartment in each end, but 
equipped with single-end train control to function when 
operating from the head end only. The car has been as- 
signed to the Boston-Fitchburg run of 50 miles. The 
car is turned at each end of the run. 


The other car is a 73 ft. car, equipped for double-end 
power plant control and also furnished with double-end 
train control, this car being designed for operation on 
the Boston-Marlboro run of 32 miles with turning facilt- 


Special Brackets on the Pilot and Car Body Support the Receiver 
Behind the Pilot and Six Inches Above the Rails 


ties not available at Marlboro. The train control appa- 
ratus used is that which is standard on Boston & Maine 
train control territory, the Union Switch & Signal Com- 
pany’s automatic continuous train stop with acknowledg- 
ing feature. The track receiver coils are mounted just 
back of the pilot and are carried on special brackets se- 
cured to the pilot and car body. The corresponding 
loop receiver coils are mounted on the rear pilot. The 


The Mounted Underneath 


Equipment Box Is 


the Car Body 


equipment box containing the amplifier relay and other 
electrical equipment is mounted underneath the car body. 
The cab indicator is mounted in the control compartment 
directly in the operator’s line of vision and the lever of 
the acknowledging valve is located between the controller 
and the brake valve. 
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Flashlight Fuse Tester 


By H. M. Watson 
Deer Lodge, Mont. 


The fuse tester shown in the illustration has proved 
very useful on the electrified zone of the Chicago, Mil- 
waukee & St. Paul. The flashlight can be used as such 
at all times, and the addition of the fuse testing feature 
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A Handy Device Easily Made 


increases its value many times to the electrical inspector 
or trouble man. 

The fuse tester is made from an ordinary flashlight. 
It is necessary that the casing of the flashlight be of 
fibre or of other insulating material. The tester is made 
as follows: First, unscrew the top of the flashlight. 
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Second, solder a piece of sheet brass or tin running to 
lamp plate (negative side of lamp). Third, solder other 
end to screw band as shown in sketch. It is now ready 
for testing cartridge fuses. For testing plug fuses, 
solder a small contact plate or button (a round head 
paper fastener will do) to the lamp base conductor. A 
plug fuse will make contact with the shell or base of the 
flashlight switch which is the negative side of the battery 
circuit on most flashlights. All fuses are tested with 
the flashlight switch in the off position. If the lamp 
lights with the switch in the off position, the fuse is good. 


Cordless Soldering Iron 
By H. M. Watson 


The cord of an electric soldering iron has always given 
considerable trouble and in addition, is often dangling 
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Details of Construction 


in the user’s way. The only advantage that might be 
claimed for the cord is the continuous heating of the 
iron while in use. Where heavy or continuous soldering 


is necessary, two soldering irons are generally preferred 


so that the cord really is of no advantage. The writer 
has changed a number of soldering irons as described 
here and has found them very satisfactory. 

While the sketch is almost self-explanatory, a few 
words concerning it may not be amiss. The receptacle 
and extension plug cap can be obtained at almost any 
electrical supply house as they are considered stand- 
ard stock. 
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First, remove the binding screws from the plug cap and 
‘drill the holes through the cap large enough to permit the 
‘use of about No. 4 round head brass. wood screws which 
‘will hold the plug cap to the soldering iron handle and 
will also serve as binding screws for the heating element 
leads. The plug cap can be made to fit the soldering 
iron handle by filing off the rounding part of the cap 
‘until a perfect fit is secured. The clamp and brace for 
‘the receptacle and the stand or rest for the soldering 
iron can be made of light strap iron. While the object 
is to do away with the cord, the arrangement shown in 
‘the sketch does not prevent the use of a cord as it will 
‘be seen the wire can also be used the same as any elec- 
‘trical appliance, with a separate attachment cord. 


Second Prize 


My Helper 


By H. N. Griffin 
Coach Yard Electrician, C.:\M. & St. P., Minneapolis, Minn. 


While my entry is rather elaborate to be called a “Kink,” 
it is nevertheless a highly useful device for trouble 
shooting. In fact, it has proved so valuable to me, that 
‘since I work alone, I have nicknamed it “My Helper.” 


General Appearance of “My. Helper’’ 


Et has repeatedly been of as much assistance as an extra 
hand could possibly be. 

This device is a combination volt-ammeter of numer- 
ous scales which I rebuilt from an old Weston vehicle 
‘meter, Model 240. It is in a case fourteen inches long, 
seven inches wide, eight inches high and weighs only 
fifteen pounds complete. 

The voltmeter scales range from 260 milli-volts to 
260 volts. The ammeter scales range from 130 milli- 
-amperes to 300 amperes, making use of exterior shunts. 

The schematic diagram plainly shows how the dif- 
ferent scales were obtained. The reason for having 
‘a common negative was for convenience in changing 
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over the original multipliers which were already in the 
meter. 

The two diagrams of the Wheatstone Bridge, which 
is in the cover, show how it is used as an ohm-meter 
and for the Murray loop test. It will be noticed the stylus 
is connected directly to the battery. This was done to 
avoid changing any connections when changing from an 
ohmic test to a Murray loop test. A receiver is used 
first, for a rough test, and then for a final test the 
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Schematic Diagram of Instrument Case 


receiver is removed and a pair of leads connected to 
the ammeter terminals. By so doing the ammeter is 
used as a galvanometer. With the stylus connected to 
the battery, it eliminated the usual battery switch. There 
is a small inductive effect in this bridge, but this may be 
neglected for ordinary testing. With the combination 
of the three fixed resistances, in the ohmic test, I can 
get a reading of one-one hundredth of an ohm to ten 
thousand ohms without a greater ratio than ten to one. 
The battery, which is a small radio “B,” is under the 
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Schematic Diagram of the Wheatstone Bridge and Ohmmeter 


terminal board in the meter case and is connected to 
the bridge through the hinges. 

In the compartment, on the right side of the case, is 
ample room to carry the following: a small tool roll, a 
fifteen ampere shunt, a 150 ampere shunt, a 300 ampere 
shunt, a small receiver, a cadmium stick, two sets of long 
leads, a set of short leads and a small compass. 

The Murray loop test is used to locate grounds in 
conduit, especially where there are a great number of 
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condulets. It will indicate the ground within three to 
six inches and I have repeatedly used it to locate grounds 
to the nearest condulet opening. This saves tedious 
work in opening condulets ‘ih search of such grounds 
which are fairly numerous. 

To use the instrument for the Murray loop test: 
lirst remove all lamps or other loads from the line or 
circuit wires to be tested. Connect the two line wires 
together at one end taking care to get good electrical 
contact so that the resistance of the joint will not dis- 
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Simplified Diagram of the Bridge Showing the Relative Location 
of the Ratio Arms 


turb the readings to be obtained. If the grounded side 
is known, connect that side to point “A” on the bridge. 
Connect the other wire to ““C” using flexible connections 
from the ends of the circuit if necessary. Here again, 
care must be taken to see that good contact is obtained 
and the flexible wires should be as short as possible and 
both of the same size and length. Provide a suitable 
sround for the battery from the opposite terminal to 
which the stylus is connected. Connect phones or meter 
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Connections for Murray Loop Test 


to the terminals indicated and you are ready to 
manipulate the bridge. 

Tap along the slide wire until a point of silence is 
reached on the phones or no deflection is noted on the 
galvanometer. Reading on the bridge scale, the per- 
centage of the total circuit length from point “A” to the 
grounded point of the line is indicated. For this reason 
it is more convenient to have the ground on “A” and the 
percentage of the total line length indicated will be the 
distance from “A” to ground. Otherwise, the percent- 
age indicated would be the distance to the opposite end 
and back to the ground as shown in drawing. 
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The ohmic test is used to check fixed resistances on 
panels and to check field coils. To use the ohm scale, 
it is only necessary to connect the unknown resistance 
across the points marked “XX” .on the scale, and 
manipulate the stylus until a balance is obtained and 
the ohmic resistance of the unknown may then be read 
directly from the scale. 

The milli-volt scale is used to check ammeters, by 
comparison, or to make a bar to bar test of armatures. 

The 3.25 volt scale is used for individual cell readings 
or in making a cadmium test. 

The 65 volt, 130 volt, and 260 volt ranges have their 
regular uses where direct current is used. 

The various shunts give a wide range of accurate 
readings of the ammeter. The shunts are arranged with 
knife blades as terminal blocks so that they may be 
inserted into the fuse clips of a battery or generator 
circuit to determine its load. 

One of the outstanding uses is the magneto attach- 
ment, which is the buzzer arrangement as shown in the 
diagram. The multiplier in series with the buzzer is 
such that, when 32 volts is impressed on the 65 volt 
scale, the buzzer is very effective for the use in testing: 
circuits in place of a magneto. This arrangement is 
very desirable because it will not ring through 
inductance. 

The inclosed battery and receiver are used for testing 
where the higher voltage would be excessive. 


A Lamp Stick 
By H. N. Griffin 


This “Kink” is called a “Lamp Stick” and is used 
for applying, renewing, or replacing lamps in coaches, 
baggage and mail cars. The fact that it is not very 
elaborate is overcome by its convenience and the safety 
of its operator. 

Considerable time is saved by not having to use a 
step ladder, a stepping box, a chair, or to stand on arm 
rests or seats. It is much safer to use than the above 


An Easy Way of Making a Useful Tool 


methods while cars are in motion or being bumped in 
switching. 

This lamp stick is made of a piece of wood three 
feet long and one and one-half inches square. On one 
end, screw four coach window sash springs as shown 
in the drawing, about one and one-half inches from the 
top end taper off the corners, in a lathe, or with a 
plane, so stick will be easier to handle. 

Wrap each spring with one layer of rubber tape. 
This is to keep from scratching lamps or shades, and 
also adds to the friction of the springs against the lamp. 

This lamp stick will safely handle from a fifteen watt 
to a one hundred watt lamp. 
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Third Prize 


Step Down Transformer for Testing 
Locomotive Lights 
By H. A. Leatherman 


The system in use at our shops requires the engines 
in the back shop to be serviced entirely by the back shop 
electrician, and the round house electrician is not sup- 
posed to have to do anything other than oil the generator 
when the engines come through. However, many slips 
have occurred in the back shop, making it necessary 
for the round house man to go over the engines just 
out of the back shop. Of course, considerable buck 
passing between the round house man and the back 


Primary 


i 


LH 
hes. 


Pea. 


+ 


pal poe 


Leas 


Corner 
f lroriS« 
Sign Receptacle 
“for 1! Volts (Prt) 
COAX KKK ARXXX] 
nny “) 


; © 32 volf 
(X) 
(X) 


“Terminals? 


, 
RXAXX) 
RSs 
Wh 

wh 
enn 


(x) 


YY 


0, 


, 0, 


ys 
%) 


XX) 
HH 


104 
winnie 


XX YY 
AXA K KAY 


<-—-—- —-— 8 


Dimensional Sketch of Transformer Construction 


shop man was indulged in. The usual excuse of the 
back shop man was that the engine being cold, he could 
not start the generator and his test with the magneto 
had failed to show up the defect in question. To avoid 
trouble of this kind, a transformer was designed so that 
every lamp on every engine could be shown lighted for 
the inspector before the engine left the back shop. This 
solved the difficulty in full. The general data of the 
transformer is given: Primary (115 volt) 310 turns 
of No. 12 single cotton enamel wire. Secondary (32 
volt) side 86 turns of No. 8 single cotton enamel wire. 

The primary required 5% lb. of wire and the 
secondary took 4 lb. The laminations were cut L-shape 
of the dimension shown, and were stacked 1% in. thick. 
-We-had to use old boiler lagging and tobacco signs for 
laminations, but they worked very well. The windings 
were wound on paper tubes and slipped over the legs 
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of the core, square fibre washers as shown were made 
for the ends of the respective windings. It was later 
found necessary to make two wooden clamps drawn 
together by 14-in. bolt and placed across the short legs 
of the core, to keep the transformer quiet. The whole 
was encased in a stout wood box with brass corner 
irons. The two large sides of the box were paneled with 
wire screen to help keep the transformer cool. We 
only use it for a few minutes at a time and never have 
any trouble from heating, although it will warm up a 
little. A sign receptacle is used to plug in the high 
voltage side with an extension cord, and wing nut bind- 
ing screws were provided for the 32-volt side. The 
entire assembly weighs 26 lb. 


Battery Washing Sink 
By H. A. Leatherman 


A small battery shop is located at one of our branch 
terminals, and as the number of batteries handled is not 
great, no extensive equipment is installed, but the bat- 
tery sink, shown in the illustration was designed by the 
local electrical supervisor, and has proved very success- 
ful in the three years that it has been in use. It con- 
sists of an oak frame, made of 2 in. stock and supported 
by four 4 in. by 4 in. legs. A long sloping shelf T is 
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How the Sink Is Constructed 


provided for setting the battery elements upon as soon 
as they are withdrawn from the tanks. The electrolyte 
drains down into the sink portion S, and out through 
the drain at the bottom. A lead pipe slightly cone- 
shaped is used as a stopper in the drain hole. It fits 
loosely and can be removed readily, or when in place 
provides both a stopper and an overflow. With the 
stopper in place, the sink provides a basin of water in 
which to immerse negatives or for any other purpose. 
A hose connection is located next to the battery sink 
and a short length of hose is used to wash plates after 
they are placed on the shelf 7. Hot water can be 
obtained in the deep portion S by the insertion of a 
steam hose, located near by. Hot water is used for 
straightening tops, and removing sealing compound from 
linings. The inside and top edges are lined with sheet 
lead, and the outside with hot asphaltum. 
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Mill Type Compensator 


To meet the demand for a compensator which will 
cover ratings above 30 hp. on 220-volt circuits and 60 
hp. and up on 440 and 550-volt circuits, the General 
Electric Company has introduced a new design desig- 
nated as size No. 2. Two-part construction is employed 
in order to meet a wide variety of installation require- 
‘ments. 

One unit of the compensator consists of an _ oil- 
4mmersed, double-throw switch with temperature over- 
load relay, push button station and undervoltage release. 


~Compensator Control Unit Consisting of Main Switch, Overload 
Relay, Under Voltage Release and Stop Button 


“The other unit consists of an auto-transformer. Each 


unit is provided with a conduit box. 


The control box is so arranged that the oil box may 
be lowered to allow examination of the switch parts 
and renewal of fingers and wedges. This unit can be 
wall mounted or attached to a pipe support as may be 
desired. 


The auto transformer is inclosed in a cast iron box 
with a removable cover to allow changing tap con- 
nections when desired. The conduit box mounted on 
the top of this case provides ample room for making 
-connections. The front of the conduit box is removable, 
-the entire interior thus being accessible in order that 
joints may be tightened and properly taped. 


Flood-Light With Fluted Glass Reflector 


A short range floodlighting unit with a fluted glass 
reflector, known as No. FL-300, is now being marketed 
by the Pittsburgh Reflector Company, Pittsburgh, Pa. 
The wnit consists of a 
base, a_ semi-spherical 
metal casing, a cowl and 
focusing device, a reflec- 
tor and a cover fitted with 
heat resisting cover glass. 

The metal of the hous- 
ing is sheet steel, tirined 
and painted. The unit 
has a mogul socket car- 
ried on a focusing mech- 
anismn making possible 
movements of the lamp in 
all directions, which per- 
mits accurate focusing. 
The cover and casing are 
threaded so that the cover 
may be screwed on. A 
rubber gasket on the 
casing against which the 
cover is screwed, makes 
the unit weather-proof. 
The finish is aluminum. The height over all is 21% 
in., the width, 13 in., and the depth, 9% in. 

The unit is designed for use with the 300 watt 
standard Mazda “or lamp, but by the use of a socket 
reducer a 200 watt lamp may be used. Up and down 
focal adjustment extends over a range of two inches 
in order to permit of the use of the 200 watt lamp. 

When the lamp is at the focal center maximum con- 
centration is secured. Under these circumstances the 
width of the important part of the beam is 20 degrees. 
With the lamp one-half inch back of focal center, maxi- 
mum spread is secured. Under this condition the width 
of the beam is approximately 30 degrees. 
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Electric Hand Saw for Cutting Lumber 


Weighing not over 24 Ib. and fitted with a motor 
large enough to drive an 11-in. circular saw, are some 
of the features of a new electric hand tool placed on the 
market recently by the “Wodack’” Electric Tool Corp., 
23 S. Jefferson street, Chicago. The ‘“Wodack” electric 
hand saw having a universal motor can be operated 
from any 110-volt light socket. A depth gauge is pro- 
vided so that the saw can be adjusted to saw only to the 
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exact depth necessary, thus preventing any injury to 
the contents of a packing box when the tool is used to 
open the cover. It is claimed that with this saw a 4-in. 
by 4-in. timber can be cut in less than two seconds and 
that its use will enable an operator to do ten times as 
much sawing as he can do with an ordinary hand saw. 
It is essentially a labor saving tool and should find an 
increasing application not only in construction work 
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Electric Hand Saw Has a Motor Large Enough to 
Drive an 11-In. Circular Saw 


“’Wodack”’ 


but for such operations as opening shipping boxes and 
crates, and other tasks found in railroad shops, store- 
rooms and yards. 

Electrical contractors have found this tool useful in 
cutting floor channels when laying conduit and it is be- 
lieved electricians will find many other time-saving ap- 
plications. 


Double Pole Fuse Block 


The latest of the new Oliver Electric Appliances is 
the double pole fuse and cutout block shown in the il- 
lustration. Substantial design and the use of moulded 


Double Pole Fuse and Cutout Block of Moulded Insulation 


insulation insure dependable service under severe con- 
ditions. Contacts are furnished with standard RSA 
brass terminals and RSA brass nuts. These features in- 
sure positive connection: Oliver Electric Appliances are 
manufactured by The Pyle-National Company of 
Chicago. 
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Portable Electric Saw 


Two electrically driven portable hand saws have been’ | 
developed by the Electro Magnetic Tool’ Company’ of 
Cicero, Ill. The smaller of the two saws, No. 4774 
weighs 15 Ib. and is capable of cutting almost any kind 
of material, including light gauge soft metal. The motor 
brushes and commutator are exposed by the removal of 
one screw. The control is by a quick make and break 
trigger switch located in the handle. It is provided with 
a dust shield which can be removed without the use of 
tools and the saw blades may be either 6 or 7 in. 

The larger of the two saws is shown in the illustration. 


Portable Electric Saw Equipped with a Hp. Motor 
This device weighs approximately 22 lb. It is known as 
No. 178 and is intended for heavier work. 

Universal motors are used for both saws so that they 
will operate from a 110-volt lighting socket. If desired, 
the tools may be obtained to operate on 220-volt or 
32-volt circuits at a slight additional cost. 


Mail Car Door Light 


The new mail car door light fixture of the Oliver 
Appliances, manufactured by The Pyle-National Com- 
pany, is illustrated here. This fixture is a substantial, 


Mail Car Door Light Fixture 


specially designed light for mail car door service, with 
the reflector integral with the housing. The moulded 
receptacle has a heavy insulated metal key switch. This 
fixture meets the Post Office Department requirements. 
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The Graybar Electric Company has opened larger 
quarters for its Detroit, Mich., branch at 55 West Can- 
field street. 


Electric Controller & Manufacturing Company, 
Cleveland, Ohio, announces the appointment of Farr 
Electric Service, Inc., 228 W. South Temple, Salt Lake 
City, as its representative. 


The Union Pacific has granted wage increases of 
approximately two cents an hour to 12,000 shop em- 
ployees and 2,000 miscellaneous workers, including 
mostly trackmen, linemen, mechanics and helpers. The 
shopmen’s increase will be effective December 1 and 
those for other employees January 1. 


Square D Company, Detroit, announces the trans- 
fer of I. J. Holzhauer from Columbus, Ohio, to the posi- 
tion of branch sales manager at Cincinnati, with office 
at 309 Mercantile Library Building. W. D. Clark, for- 
merly of the Cincinnati territory has been moved into the 
Pittsburgh office, 613 Bessemer Building. The Milwau- 
kee office of the company, in charge of H. R. Allen, 
has changed its address to Room 913, First Wisconsin 
National Bank Building. 


Bridgeport Brass Company, Bridgeport, Conn., 
announces the appointment of Mifford R. Runyon as 
manager of its New York office. Mr. Runyon was edu- 
cated as a chemical engineer. Subsequently he was 
engaged in wholesale hardware business and _ later 
traveled for four years through South America as a 
public accountant. Afterwards, Mr. Runyon was con- 
nected with the Benson Rolling Mill, one of the oldest 
brass and bronze manufacturing mills outside of Con- 
necticut. 


The Department of Commerce has issued statistics 
illustrating the increase in the number of poles pur- 
chased by steam and electric railroads, electric light and 
power companies and commercial telegraph and tele- 
phone companies during recent years. In 1925 there 
were 3,281,514 poles purchased as compared to 3,060,794 
in 1923, an increase of 220,720 or 7.2 per cent. The 
increase in the use of pine poles is very marked, the 
number purchased in 1925, 675,730, representing an 


increase of 68 per cent over the number purchased two 
years previous (402,393). Of the total number of pine 
poles purchased in 1925, 607,447 were treated and 68,283 
untreated, indicating that almost 90 per cent of all pine 
poles used in 1925 were treated. Both cedar and chest- 
nut showed a decrease in consumption for pole uses, 
the former being purchased to the extent of 1,692,870 
poles in 1925, as compared to 1,704,247 in 1923 (a de- 
crease of 11,377) and the second to the extent of 776,- 
263 poles in 1925, as compared to 808,509 in 1923 (a 
decrease of 32,246). 


B. & M. Employee-Stockholders 


Employees of the Boston & Maine Railroad are now 
stockholders in the company to the number of about 
1,000, as a result of the plan by which they have bought 
new seven per cent prior preference stock. Employees 
in all departments have bought shares. Employee sub- 
scriptions were limited under the offering. About $300,- 
000 has been invested by employees, in addition to such 
stock as they may have owned previously. 

The plan provides for buying shares on the install- 
ment plan with deductions from the payroll at the rate 
of $2 per share monthly, and the payments will require 
44 months. Employees are protected against any unfore- 
seen shrinkage in the market value of the stock during 
the installment period by provisions for cancellation. 


Pullman Employees Instructed in First Aid 


Nearly 600 Pullman Company employees have either 
received Red Cross certificates for graduation in the first 
aid course or are now in training. The purpose of the 
course, which was inaugurated several weeks ago, is to 
teach men to think in terms of physical suffering, to 
cause them to view unusual situations in terms of safety, 
to create a tendency to put one’s self mentally in the 
victim’s position and to induce the pupil to study how to 
keep himself from being involved in an accident ; to impel 
a man to analyze his particular job, and to urge men 
to take more interest in their physical well-being. A 
class of 25 safety supervisors, yard men and porters 
were first given a special course in Chicago, and these 
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‘men later organized classes in New York, Chicago, 
Washington, Buffalo and San Francisco. 


_ The course requires 15 hours’ time from each pupil; 
or 1% hours a week for 10 weeks. The Pullman Com- 
pany furnishes instructors, material, text-books, etc., free. 
Technicalities are eliminated and fundamentals only are 
‘taught, such as shock, hemorrhage, artificial respiration, 
mobilization of fractures and the proper ways to lift and 
carry injured persons. 

According to present plans some 600 additional em- 
ployees will begin a 10 weeks’ course after the Christ- 
mas holidays. 


Advances in Wages 


The Delaware, Lackawanna & Western, the Lehigh 
Valley and the Reading have granted increases of pay 
of two and three cents an hour, to shopmen, carmen, 
car cleaners and laborers. 

The Pennsylvania has advanced the pay of telegraphers 
two cents an hour, the advance taking effect as of Octo- 
ber 1. The number of persons affected is about 5,800. 

Clerks, freight handlers and station employees on the 
New York Central have asked for an increase of six 
cents an hour in their pay and, following several con- 
ferences, it has been agreed between the company and 
representatives of the employees to refer the matter to 
arbitrators. The arbitrator on behalf of the railroad 


will be F. N. Melius, general superintendent of New ‘ 


York Terminals. 

Clerks of the Reading Company to the number of 
3,600, together with telephone operators, baggage em- 
ployees and others, have had their pay advanced five dol- 
lars a month, to take effect as from November 1. 

The St. Louis Southwestern has granted an increase 
of 2 cents an hour for mechanics, 1% cents for inter- 
mediate workers, and 1 cent for apprentices and helpers, 
following a conference between officers of the road and 
representatives of the Carmen’s Association. The in- 
crease, effective November 1, will affect about 400 men. 
Members of the locomotive department have presented a 
petition asking for a raise in their group. 


Panama Canal Tolls Almost 23 Millions 


The annual report of Governor Walker, of the Panama 
Canal, shows tolls collected in the fiscal year ending with 
June last, amounting to $22,931,055, the same having 
been collected from 5,197 ships. The number of vessels 
was increased 524 over the number registered in the pre- 
ceding year and the tolls were recorded more than 
$1,500,000 greater. 


Indian Railways Order British Equipment 


The South Indian, says Commerce Reports, is reported 
to have placed an order for 8 freight locomotives and 


tenders with Nasmyth Wilson & Co., Ltd., of Manchester, 


England. The Great Indian Peninsula Railway has 
given the English Electric Company at Preston, an 
order for 15 motor coaches and 42 trailer coaches, as well 
as for electrical machinery for the road’s electrified ex- 
tension. These orders are taken to be the result of the 
British government’s urging the Indian government to 
proceed with long-contemplated railway projects. It is 
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also reported that Indian contracts have been placed with 
the Leeds Forge Company for 142 freight cars for the 
Indian State Railways, 60 freight cars and 10 trucks for 
the South Indian Railway, 40 cars for the Bengal-Nag- 
pur Railway and 60 cars for the Jodhpur-Bikanir Rail- 
way. 


Special Studies for Pullman Shopmen 
The Pullman Car & Manufacturing Corporation, dur- 


ing the winter: months, is giving a course of training 


in production methods to approximately 1,000 employees 
in both the Pullman (Ill.) and Michigan City (Ind.) 
plants. The course is specifically and definitely a car 
building course based largely upon the experience of the 
executives of both plants and consists of six units, (1) 
team leadership; (2) handling men; (3) handling equip- 
ment; (4) organization; (5) plant records; and (6) 
management. Each unit can be read easily in a few 
hours and is accompanied by a shop problem. Each 
unit is used as a basis for departmental meetings in 
which principles are applied directly to each man’s work. 
In addition, a lecture is given in which the principles can 
be clarified and application to special problems brought 
out. A general meeting will be held at four-week inter- 
vals and these will be supplemented by four smaller 
meetings. Departmental meetings are. held one week 
before the general meetings. 


- Personals 


John H. Rodger, vice-president in charge of the Chi- 
cago office of the Safety Car Heating & Lighting Com- 
pany, has been promoted to vice-president in charge of 

railway sales, with 
headquarters at New 
Work, © Georve) ET. 
Scott, representative 
at Chicago, has been 
promoted to man- 
ager of the Chicago 
office and Carl A. 
Pinyerd, for the past 
few years district en- 
gineer in the Chica- 
go office, has been 
promoted to com- 
mercial engineer 
with the same head- 
headquarters. John 
H. Rodger began 
work in 1899 with 
the Standard Coup- 
ler Company, New York, leaving that service in 1905 to 
become assistant to the president of the Monarch Machine 
Company. He was then for a time engaged in other busi- 
ness and returned to the railway supply business in April, 
1911, when he entered the service of the Safety Car Heat- 
ing & Lighting Company, and was assigned to the Chi- 
cago office as a sales representative. Subsequently he 
served as acting vice-president and later as western 
manager until his appointment in June, 1922, as vice- 
president, with the same headquarters, which position he 
held until his recent promotion to vice-president in charge 
of railway sales, with headquarters at New York. 


J. H. Rodger 
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-F. E. Case, who for many years has been in charge 
of the railway equipment,engineering department, of the 
General Electric Company, Schenectady, N. Y., has had 
added to his duties the supervision of the railway motor 
and railway locomotive engineering departments. 


H. F. Darby, Jr., 1700 Walnut street, Philadelphia, 
Pa., has been appointed direct factory representative in 
the Philadelphia district of the Kuhlman Electric Com- 
pany, Bay City, Mich. For more than 20 years Mr. 
Darby was with the Cutter Electrical & Manufacturing 
Company and during the last six years he was sales 
manager of that organization. 


Obituary 


David J. Cartwright, electrical engineer of the Le- 
high Valley and one time president of the Association of 
Railway Electrical Engineers, died at his home in Bos- 
ton on December 1, 
after a lingering ill- 
ness of two years. 
Mr. Cartwright was 
born in Boston in 
1861. He was edu- 
cated in that city 
having taken a spe- 
cial course in elec- 
trical engineering in 
the Massachusetts 
Institute of Tech- 
nology. Mr. Cart- 
wright was early in- 
terested in the elec- 
tric lighting of rail- 
way coaches having 
installed a primary 
battery system of 
electric lighting in a B. & P. R. R. coach in the early 
days. From 1887 to 1898, however, he was side tracked 
on general construction work and during the Spanish 
War, he was employed on torpedo defense work in 
Boston and continued in that department until 1902, 
during which time he had charge of all electric construc- 
tion and submarine work connected with Boston Har- 
bor and vicinity. 

The next few years were devoted to the develop- 
ment of some of his own electrical inventions both here 
and abroad in connection with the operation of guns on 
board ship, fuses for projectiles, internal combustion 
engines and carburetors. , 

From 1905 to 1907, Mr. Cartwright was in charge 
of electric lighting on the New York, New Haven & 
Hartford road, and in 1908 he entered the employ of 
the Lehigh Valley where he has been in charge of car- 
lighting ever since. 


David J. Cartwright 


Trade Publications 


Safety car lighting battery type CLEG is described 
in detail in a 12-page illustrated booklet issued by the 
Safety Car Heating & Lighting Company, New Haven, 
Conn. 

Asbestos Shingle, Slate & Sheathing Company, Am- 
bler, Pa., has recently issued a small illustrated booklet 


‘Vol. 17) No, 12 


describing the use of Ambler asbestos: lumber in con- 
nection with the installation of electrical equipment. 


The American Brown Boveri Electric Corporation in 
its descriptive circular No. 400 illustrates electric loco- 
motives with individual axle drive of its design, point- 
ing out the advantages of this particular form of drive. 


Effect of Surface Materials on Steel Welding Rods 
is the name of a 26-page booklet published by the Chi- 
cago Steel & Wire Company. The booklet concerns 
itself chiefly with information relative to the properties 
and characteristics of welding rods. 


The application, construction and engineering specth- 
cations of air-brake disconnecting switches are discussed 
in two leaflets recently prepared by the Westinghouse 
Electric and Manufacturing Company. L-25408 takes up 
the description of the Type RH while the type RV air- 
break disconnecting switches is discussed in L-25404. 


Wound rotor induction motor of “900” series is the 
subject matter of a one-page bulletin recently published 
by the General Electric Company. Type MT 3-phase 
and type MQ 2-phase of constant and adjustable vary- 
ing speed, at 220, 440 and 550 volts are included in this 
series. The sizes range from 34 to 10 hp. and are rated 
at 40 degrees centigrade continuous duty. 


Square D Company, Detroit, Mich., has just issued 
its catalogue No. 32. The book is 5 in. by 7 in. in size 
and contains 88 pages. The new catalogue lists a com- 
plete line of industrial switches and also includes stand- 
ardized meter service switches, convertible power panels 
and electrical porcelain. The catalogue is of the loose 
leaf type so that new pages can be added at any time. 


The Cutler-Hammer Manufacturing Company, Mil- 
waukee, recently issued a 36-page illustrated book bound 
in cardboard cover entitled “Industry’s Electrical Prog- 
ress.” It tells a story of the progress made in the de- 
velopment of motor control apparatus and points out 
that the competitive advantages which electric power 
brings to industry lies in the effectiveness with which 
electricity is utilized. 


Two recent publications of the American Brown 
Boveri Corporation are entitled “Turbo Compressors 
and Blowers” and ‘Mercury Arc Power Rectifiers.” 
Both publication are well illustrated. The former de- 
scribes the various types of turbine equipment that the 
company manufactures and the latter gives the con- 
struction principles and details of large mercury arc 
rectifying apparatus. 


Railroad Electrification Data, a pocket-size handbook 
of 96 pages, has been released by the Westinghouse Elec- 
tric & Manufacturing Company, East Pittsburgh, Pa. 
In part one of the book has been included sufficient 
elementary information to make the publication of value 
to those employes of steam railroads who have not had 
technical training but who find it necessary to become 
informed on electric locomotive equipment and its opera- 
tion. Part two is composed of information about and 
diagrams of typical electric locomotives that are now in 
service throughout the world. Also, there are useful 
tables of helpful information on steam locomotives, 
freight cars, train resistance, etc., in this part. 
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The Safety Car Heating and Lighting Co. 
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FIGHTING 
OIL FIRES 


Every precaution is taken by the large oil com-- 
panies to prevent fire but they are well equipped to 
fight a fire and prevent its spreading if one does occur. 


Pictured above is the station from which chemicals 
are pumped and distributed for fighting a fire in the 
plant of the Associated Oil Company at San Francisco. 


An EC&M Automatic Compensator is installed in 
this station for controlling the operation of the electric 
motor which drives the fre pumps. Push button con- 
trol through this Compensator makes it possible for 
anyone, without previous training, to start these 
pumps correctly. 


This Compensator has its working parts totally im- 
mersed in oil and sealed in a cast iron case. No matter 
how infrequent its operation may be, this Compensator 
is always ready for work when the emergency arises. 


Write for Bulletin 1042-F 


THE ELECTRIC CONTROLLER & MFG. CO. 


BIRMINGHAM -BROWN-MARX BLOG, PHILADELPHIA -WITHERSPOON BLDG. 
| CHICAGO-coNWaAY BLDC. CLEVELAND,OHIO pittspurcH-oLiver Loe. 
CINCINNATI -I:NATIONAL BANK BLDG SAN FRANCISCO-CALL BUILDING 


DETROIT-~-DIME BANK BLDG. LOS ANGELES~ AMERICAN BANK BLDG. SEATTLE -570 COLMAN BLDG. 
NEW YORK-50 CHURCH ST. SALT LAKE CITY-228 W.SO.TEMPLE TORONTO METROPOLITAN BLDG. 


Volume 17 , Number 12 
Published monthly by Simmons-Boardman Publishing Co., 30 Church St., New York, N. Y. Subscription price: United States, Canada and Mexico, $2.00: 
foreign countries, $3.00 a year, or 12.6. through the London office. Single copy, 35 cents, or, 1.2d. Entered at New York, N. Y., as second-class matter. 


December, 1926 


RAILWAY  ELECERIGAr ENGINEER eee 3 


LS ME 
t] Aya 6 
vk 


sy 


. : ‘ " SSAA 
Sth a YR eS 


New England Pioneers In 


One in a series out- 
lining early develop- 
ments on railroads 
using Phono-Electric. 


PhonoMectric 


WE MAKE 
Ledrite Brass Roda 
Phono-Electric ContactWire 
Plumrite Brass Pipe 
Phono-Hr-Strengpth Wire 
Tubular Plumbing Goods 
Condenser Tubes- Sugar Tubes 
Brass, Bronze and Copper Sheets 
Brass,Bronze andCopper Tubes 
AutoBicycle and Pressure Pumps 
Auto Accessories-Stampings 
Engravers’ Copper-Specialties 
Screw Machine Products 
Pressed or DrawnProducts 
Oil and Grease Guns 


EPORT —- CONNECTICUT 


Railroading 


Railroading in the United States was born when the first stone for the 
Bunker Hill Monument was carried over the famous horse and gravity oper- 
ated tram road in Massachusetts. To a Yankee, who was also the inventor 
of a high pressure engine in 1800, goes the credit for the first amphibious 


_ steam locomotive. It was provided with four wheels, upon which it traveled 


by land, and with a paddle wheel in the rear for use in the water. In fact, 
New England ingenuity in railroading has left a record of successful pioneer- 
ing efforts down to our own times, when the New York, New Haven and 
Hartford took the initial step in the heavy electrification of steam roads. 

An analogy to the quaint double purpose locomotive is seen in the 
necessity which faced the New Haven of developing an electric locomotive 
which would operate equally well on a single-phase alternating current from 
an overhead contact system and with 600-volt direct current, furnished from 
a third rail. 

What this great system has accomplished is now history. Phono- 
Electric is practically the only material employed for contact wire on the 
main line. Its great tensile strength, high resistance to wear and exceptional 
non-corroding qualities have made it preferable to copper or steel for this 
severe service. Phono costs more per mile but less per year. 
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Spanish Northern Freight Train With G, E. Electric Locomotive 
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N July 16 of this year, a notable 
gathering of Boston business 
men celebrated the fiftieth anniver- 
sary of the completion of Hoosac 
Tunnel. This tunnel, on the Boston 
and Maine Railroad, was an engineer- 
ing achievement of its day, and still 
stands as the longest railway tunnel 
in the United States. 


The original tunnel was single-track- 
ed. As traffic demands increased, it 
was double-tracked—but each year 
as the volume of traffic grew, Hoosac 
Tunnel~ became more and more the 
“neck of the bottle”. . 


Then, in 1911, came electrification. 
The Westinghouse single-phase alter- 
nating-current system, previously so 


\ 


of the Bottle’s Neck 


successful on the New Haven, was 
installed without interruption of ser- 
vice. Eight Baldwin-Westinghouse 
locomotives of the 2-4-0 + 0-4-2 artic- 
ulated type were placed in service. 


For sixteen years, these locomotives 
have handled all traffic through the 
tunnel, without interruption or con- 
gestion, although as many as 86 trains 
—more than a hundred thousand tons 
—have been handled in 24 hours. 
For sixteen years, these eight Bald- 
win-Westinghouse locomotives have 
been setting new records, not only in 
tonnage handled, but in low main- 
tenance and operating costs—and 
Hoosac Tunnel is no longer the “neck 
of the bottle”. 


The Baldwin Locomotive Works 


Philadelphia 


: Pennsylvania 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh 


Pennsylvania 


’ Sales Offices in all Principal Cities of 
the United States and Foreign Countries 


Baldwin - Westinghouse 
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STINGHOUSE 
BLECTRIC 


As blade leaves jaw, 

the arc is split into 

a series of arcs by 
the arc quencher. 


For Full Safety 


The Arc Must 
Be Quenched 


Arcing when a switch is opened 
under load is dangerous and de- 
structive. That’s why Westing- 
house full safety WK-55 switches 
are equipped with an arc quencher 
that splits up the dangerous arc and 
effectively quenches it. There is 
no danger from arcing at voltages 
of 550 a-c. or 600 d-c. 


The arc quencher is a distinctive 

._ feature of Westinghouse type 

WK-55 switches. It’s an assurance 
of full safety. 


The WK-55 is built, in capacities of from 30 to 1200 amperes, to meet the severest require- 
ments of industrial service. It’s a tough switch, a long-life switch, one you can install with 
the confidence of successful operation. 


The diamond pointed jaw and extended blade give maximum clean contact surface 
The double door construction protects your men and saves time in fuse replacement. The 
simple, positive, quick-make and quick-break mechanism in the operating handle leaves 
clear wiring space within the box. 


This line also includes the full safety steel mill type, a two-pole fusible switch, built in 
capacities of from 30 to 600 ampere, for 250 volt service. 


Write the nearest Westinghouse Office for your copy of the new Westinghouse Safety 
Switch Catalog. 


Westinghouse Electric & Manufacturing Company 
Merchandising Department Mansfield, Ohio 


~Westinghou 


Long Life Switches 
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By keeping it UP 


WESTINGHOUSE 
ELECTRIC 


iE overhead line performance is to be 
dependable—and maintenance a 
minimum—none of the hazards that 
affect the “overhead” can be trusted to 
rule-of-thumb installation. 


So in Westinghouse construction—and installation—all 
the operating factors are considered at the start. Back 
of this consideration is a pioneering experience that 
covers practically every operating condition so far en- 
countered in electrification projects. And out of that 
experience has been developed the simplest of overhead 
line systems in operation on most of the notable electri- 
fied systems. It is the Westinghouse Inclined Catenary 
Contact System. 


Keeping the “overhead” down by keeping it UP is a 
Westinghouse achievement—of engineering, of design, 
of construction, of application. 3 

Westinghouse Electric & Manufacturing Company 


East Pittsburgh Pennsylvania 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


Westinghouse 
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Fair Weather or Foul—Hess-Bright 
Bearings Keep Generators Going 


T’S a pretty hot place for this head- 
light generator and plenty of dirt; 
but neither snow, rain nor heat deter 
it from the job of furnishing juice so 
that light may penetrate the gloom of 
night as the iron monster speeds over 
glistening rails. 


Hess-Bright Deep-Groove Ball Bear- 
ings, marked S&F, go a long way 
toward insuring such reliability. They 
keep armatures permanently in po- 
sition, prevent stripped buckets, and 
require no adjustment to compensate 
for wear. 


EDUSL® INDUSTRIES, INCORPORATED 
165 Broadway, New York City 
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Why use horses to 


ull whe elbarrows?. 


SING a horse to pull a wheel- 
barrow is a ridiculous waste of 
power, and so is using a huge motor 
to run a varying number of small 
machines. That’s the function of in- 
dividual drive with the small motor. 
Each machine operated with an in- 
dividual motor is a separate production 
unit that can be placed where it is most 
efficient. Also, proper speed regulation 


on each machine is a simple matter 
with individual drive. Power is saved 
and turned into useful work not only 
by virtue of direct drive but even more 
by the economy of operation that’s 
built right into every motor that comes 
to you from Graybar Electric. 

Your nearest Graybar distributing 
house can furnish prompt help on 
any of your power problems. 


(> ravba R 


ELECTRICAL SUPPLIES 
Successor to Wesfern Electric Supply Dept. 


Offices in 59 Principal Cities 
Executive Offices: 100 East 42nd St., New York 
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Copper 
Conductor 


HAZARD 


ARMORED CABLE 


HAZARD STEEL TAPE ARMORED CABLE with lead 
sheath, double layer of flat steel armor and asphalted jute 
covering, offers a means of placing power, lighting and 
signal circuits underground without conduits. 


Insulation 
Tape 


Lead 


Conside:1 the advantage of having your important circuits 
safely underground, away from storm hazards and pro- 
tected from the possibility of mechanical injury. 


Asphalted 


Eliminate the expense of poles, crossarms and insulators and rate 


the high cost of maintenance by installing this safe, effi- 
cient type of cable. 


LOCOMOTIVE 
HEADLIGHT WIRE. =| 
HAZARD LOCOMOTIVE HEADLIGHT WIRE is giving 3 


perfect service on thousands of locomotives today. This 
wire was designed by us for the purpose and will stand 


up against the extremes of heat and cold and isn’t affected 
by vibration, moisture or oil. The flexible copper con- 
ductor will hold a soldered joint. 


WHEREVER the conditions are particularly severe, there Jute i 
isa HAZARD Cable that will serve the purpose. Give Soapstoned 
us particulars about your problems and let our Cable 
engineers help you as they have helped others. 


Asphalted 


Hazard Manufacturing Co. 
Wilkes-Barre, Pa. 


New York Chicago Pittsburgh Denver Birmingham 
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Canadian Agents: The Holden Company, 
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Pyle-National type MOS turbo-generator for combined headlighting 
and train control service. 


VERY operating official who has bought Pyte-National turbo- 
generators for combined headlighting and train control serv- 
ice has made his selection on the basis of proven performance. 


When you remember that an overwhelming majority of the turbo- 
generators in train control service are Pyle-National machines, this 
fact becomes a remarkable endorsement of the Pyle-National 
design and construction. 


Pyle-National turbo-generators match exactly the severe require- 
ments of train control. They are built to deliver superior perform- 
ance and set new records for operating economy. They offer the 
soundest equipment investment available today. Write for the 
bulletins with full descriptions. 


The Pyle-National Company 
General Offices and Works: 
1334-1358 North Kostner Avenue Chicago, Ill., U. S. A. 


Branch Offices: 


8509 Grand Central Terminal, New York City ‘815 Boatmen’s Bank Bldg., St. Louis, Missouri 
810 8. Michigan Ave., Straus Bldg., Chicago 811 Builders Exchange Bldg., St. Paul, Minn, 


Toronto New York City 


Ltd., Montreal, Winnipeg, Vancouver, Supply Company, 30 Church Street, 
Trademark Ni Registered 


Export Department: International Railway 


REE12-Gray 
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UNDER-FRAME Generators 
SAFETY Generator Regulators 
SAFETY Lamp Regulators 
SAFETY Electric Lighting Fixtures 
SAFETY Electric Fans 


The Safety Car Heating and Lighting Co. 


75 WEST ST., 310 SO. MICHIGAN AVE., 705 OLIVE ST., 80 BOYLESTON ST., 
NEW YORK CHICAGO ST. LOUIS BOSTON 
16 SO. BROAD ST. 582 MARKET ST., 511 ST. CATHERINE ST., W., - 


PHILADELPHIA SAN FRANCISCO MONTREAL 
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“Performance is the real 
measuring stick of service 
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The performance of Exide-lronclad Bat- 
teries receives another striking tribute 


T is impressive when a prominent electric 
industrial truck user speaks in such glow- 
ing terms of the performance of Exide-Ironclad 
Batteries. Yet the Felt & Tarrant Mfg. Co. 
is only one of the hundreds of firms that have 


RONCLAD 
BATTERIES 


discovered what the dependability and long 
life of Exide-Ironclad Batteries can do to 


lower material-handling costs. 
It will pay you to know all about this re- 
markably dependable battery. Write now for 


a copy of our booklet, “‘Facts for considera- 
tion in selecting a Storage Battery,’ form 


number 2865. é 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadeiphia 


Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto 


December, 1926 
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LIGHT 


ROTECTION and comfort of the traveling 

public are the main objects in railroad car 
lighting, yet it presents the most exacting of all 
lighting problems. 


Gould Simplex Electric Car Lighting Equipment 
has successfully solved these problems for over 
28 years. 


This wealth of experience is built into every 
Gould Simplex equipment. 


It is your guarantee of satisfactory economical 
service. 


May we send you additional information? 


Gould Car Lighting Corporation 


NEW YORK ST. LOUIS SAN FRANCISCO CHICAGO 
Works: Rochester, N. Y. 


PEL ECALLARCECCOLEE EE ELLE oy 
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y Lor You/ 


e Latest Information 


With Foreword by W. K. 
Vanderpoel recognized au-- 
thority cnoutsideplantcon- 
struction, formerly General 
Superintendent of Distribu- 
tion, Public Service Electric 
& Gas Company, (New Jer- 
sey),—now Vice President 
and Executive Engineer, 
The Okonite Company. 


This little book willhelp 
you solve many a line 
construction problem. Itis fully illustratedand 
presents the resultsof many years study of prac- 
tical plant conditions regarding use of Tree 
Wire together with extensive field observations. 


A Book to read—file—and use. Send for it TODAY. 


ee et a es ee | MATIRCOUPONSIID AS 


THE OKONITE COMPANY, PASSAIC, N. J. Please send me booklet on Tree Wire. ee ie 


Street Numbers. sida. tv ck veee suas wees ycs ss acne City and StEee 


Official Position (i 47 s783 pclae cate pe ete Ree 


December, : 1926 


CHICAGO, ILL. 
$51 West Monroe St. 
hone: State 6092 


ON ANY brush-equipped electrical ma- 
chine, look at the brush shunts. Look 
for the Silver Strand. It is the visible 
identifying mark on all National Pyra- 
mid Brushes—your guarantee of satis- 
factory brush performance. 

All shunts of National Pyramid 
Brushes now bear this Silver Strand 
as an identifying mark, visible to the 
most casual glance. The familiar letters 
NCC, the three pyramids and the grade 
number will still be found on the brush 
itself for your guidance in purchasing 
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This Silver Strand 


(Reg.) 


now marks the shunts of all 
National Pyramid Brushes 


and installing. When the brush is in 
service, the Silver Strand in the shunt is 
a visual sign to all that here isa National 
Pyramid Brush, supremely suited for 
the work for which it is designed. 
Thousands of brushes are now in use 
bearing this shunt, which has the same 
conductivity as the former unmarked 
shunts. The Silver Strand is a mark that 
indicates, but does not affect, the per- 
fection of performance you have learned 


‘to expect from National Pyramid 


Brushes. Look for the Silver Strand. 


National 
Pyramid Brushes 


Manufactured and guaranteed by 


NATIONAL 


CARBON 


CLOcMeaPrAIN | Y., INC. 


Carbon Sales Division 


Cleveland, Ohio 


San Francisco, Cal. 


Canadian National Carbon Co., Limited, Toronto, Ontario 


Emergency Service Plants 


PITTSBURGH, PA. 
Phone: Atlantic 3570 


7th Floor, Arrott Power Bldg. No. 3, Barker Place 


NEW YORK, N. Y. 
357 West 36th St. 
Phone; Lackawanna 8153 


BIRMINGHAM, ALA, 
1824 Ninth Ave., N. 
Phone: Main 4016 
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This advertisement may be read 
by an engineer who understands 
electricity from A to Z. It may be 
read by an executive who knows 
little or nothing aboutit. Yet, both 
are interested in giving their plant 
equipment the finest protection 
they can secure. : 


U-Re-Lite has been built out of an 
experience that dates back over 38 
years in the Circuit Breaker art. 
You can get nothing finer—nothing 
more dependable — nothing more 
economical and trouble-free in 
operation than U-Re-Lite—for 
absolute protection against the 
ever-present dangers of short cir- 
cuits and electrical overloads. 
NON 


Acopy of the ninety-six page U-Re-Lite 
handbook will be mailed on request 


RT 


U-RE-LITE * * * I-T-E_ CIRCUIT BREAKERS 


THE CUTTER COMPANY =: Established in 1888 — PHILADELPHIA, PENNSYLVANIA 


December, 1926 
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A new wire catalog for you— 


Packed full of tables, charts, and carefully assembled 
information, this new Rome Insulated Wire and Cable 
Catalog will be extremely valuable to all wire buyers. 


Here is a catalog that has been 
built, page by page, from the pur- 
chaser’s point of view. Its tables 
and charts are not only complete, 
but conveniently condensed. 


Some of the more interesting fea- 
tures include—Chart for Calcu- 
lating Wiring Circuits; Calculation 
of Line Currents; Wiring Data for 
Motors; Conduit Sizes for Wires 


and Cables; Combined Table of 
Sizes in Principal Wire Gauges. 


If you think such a catalog will help 
you, fill out the coupon below and 
return it today. If you would like 
a copy of our Magnet Wire, or Bare 
Wire Catalog, note this fact on the 
coupon as well—Write the number 
of copies you desire in the little 
squares. 


ROME WIRE COMPANY 


Mills and Executive Offices: Rome, N. Y. 
Diamond Branch: Buffalo, N. Y. 


New York 


Los Cth ae 
50 Church St, . 9th St. J- G. Pomeroy Co. 
Detroit oe Ad 336 Azusa St. 
25 Parsons St. Chicas o San Francisco 
Boston 14 E. Jackson J, G. Pomeroy Co. 
Little Building Blvd. 960 Folsom St. 


Rome Wire Co., Rome, N. Y. 


Send me “Tnsulated 


Cables”’ 


Name 


your catalog, Electrical Wires 


ee ee eee eee eee ee ee ee ee er i) 


and 


O, Bare Wire Catalog [], Magnet Wire Catalog (7. 


Ce mire) 


eas 
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Decernber, 1926 
Automatic Train Control— Highway Crossing 
Protection Power Supply Systems, are only a 
few of the electrical subjects minutely discussed 
in this 1072 page book 


RAILWAY’ ELECTRICAL ENGINEER 


1926 EDITION 
I0O72 pages 
fully illustrated 
OME x [2% 


Now $5.00 
Was $8.00 


The Electrical 
Man should have this 
book because he will find 
a wealth of information on:— 


Automatic Block Signaling—Remote Control Switch 


The new 1926, thoroughly revised, second edition is a 
veritable library in one volume. <A glance to the left will 
give you a slight idea of the electrical information in this 
book. Never before have we published under one cover 
such a wealth of information on engineering and mainten- 


Operation—Manual Block Signaling—Automatic Train 
Control—Highway Crossing Protection—Power Supply 
Systems—Power Distribution Systems—Track Circuits— 
Signal Accessories—Tools and Equipment—Symbols of the 
Signal Section, A. R. A.—Signaling and Interlocking 
Accessories—Power Units—Electric Lighting Equipment— 
The Signal Section—Mechanical and Electro-Mechanical 
Interlocking—Power Interlocking—Power operation and 
control at the Classification Yard. 


free Christmas Stamping Coupon 


Simmons-Boardman Publishing Company, 
30 Church Street, N. Y. City; 
L 34 Victoria Street, London, S. W. 1. 

K THE OFFER YOU WANT 
Mine; id t the J cloth at $5.002 
1. [J Send me postpaid a copy 0 leather at $7.00 


Engineering and Maintenance Cyclopedia for 10 days’ Free Exami- 
nation. 


Railway 


Ng W DD rans a arnnnneans gacouajan no. du pe opts JoaG Gago. cuchs2oapboocccdt 
(Please print) 

ADDRESS? Ac ckacudte tne te ie Mittereterstetetotsveisiare sie etaisloin sis isis, crnteteiaferatetounjeyaturere eras, 

CLEY. Santeracstatuine ane eouaaertarnetas SAT Ys tee cx wists oe orerosiietterieeeracte er ere 

ROA DN conse neie se ean rete eatin retest: POSITION «occ isiccs sispetebtce ets ctae eters 

2. (1 Enclosed find 1 $00 b for 1 copy of Railway Engineering and 


Maintenance Cyclopedia on which you are to stamp the following 
name in gold letters and without charge to me. 

meeeees "(Please print) 

This Offer expires December 31, 1926. Stamped books are not 
returnable. R.E.. 12-26 


ance so helpful to the electrical man. Furthermore, every 
electrical man interested in knowing railroad work will 
want to make use of the other material on buildings, 
bridges, water service, track and general subjects as they 
pertain to electrical work. Every new development made 
in recent years in labor-saving machinery devices, practice, 
etc., is fully and clearly explained, and further amplified 
with drawings, charts and statistics. Years of extensive 
research by experts whose experience and knowledge of 
these subjects is widely recognized, together with the co- 
operation given by committees of the American Railway 
Engineering Association and of the Signal Section of the 
American Railway Association, made possible this new 
improved cyclopedia. 


You may see this book FREE for ten days 


or 


Free Christmas Stamping Offer—Your 
name or any name you designate will be 
stamped in gold letters absolutely free of 
all charge upon the cover of each book 
Orders 


ordered up to December 31, 1926. 
must be accompanied by full retail price. 
Stamped books are not returnable. 


Simmons-Boardman Publishing Company 
| Book Department 


34 Victoria Street 30 Church Street, 
London, S. W. 1 New York, N. Ye 
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Keeping your “electrics” 
moving fast all day 


To keep down handling 
costs, it is important that 
they keep up a good speed 
during the afternoon 


UNDREDS of electric in- 
dustrial truck and tractor 
users find that their machines 
keep moving fast right down to 
the end of the day’s work. They 
maintain, to a marked degree, the 
pep and speed of the morning. 


These trucks are equipped 
with Exide-Ironclad Batteries. 
Exide-Ironclads maintain a good 
rate of speed all day long. With 
one of them in the battery box, 
a truck can easily handle the re- 
quired day’s work and still get 
back to the charging panel at 
quitting time. 

In addition to its sustained 
speed, the Exide-Ironclad has 
abundance of power. And it can 
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deliver this power at many times 
the normal discharge rate when 
necessary. Steep ramps, rough 
surfaces, or extra-heavy loads 
bother this battery very little. 
It simply delivers power faster 
—and breezes ahead. 


On the other hand, repairs 
play a very small part in the life 
of the Exide-Ironclad. It is built 
so rugged that it stands up un- 
der hard service with hardly 
ever a trip to the shop. This, 
plus the fact that it is economi- 
cal on charge, means a large 
saving on maintenance, for the 
life of the Exide-Ironclad is un- 
usually long. 
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|. Electric indus- 
, trial trucks and 
| tractors that 
* move fast in the 
afternoon can 
make more trips 
around the plant 
—a factor that 
§ cuts handling 
costs. Many 
truck users have 
found that they 
' can get good 
speed out of their 
trucks all day 
Jong. Read how 
they have done it 


If your trucks and tractors are 
not already equipped with Exide- 
Ironclads, it will be worth your 
while to send for our booklet, 
“Facts for consideration in se- 
lecting a Storage Battery,” Form 
No. 2865, and learn all the ad- 
vantages of this economical and 
efficient battery. 


DISCHARGE OF 
EXIDE-IRONCLAD BATTERY 
AT NORMAL RATE 


tial Voltage 


fe 
oO 


Per Cent of Ini 


Hours 


From this chart you can see for 

yourself how Exide-Ironclad 

Batteries maintain a high volt- 

age—which means a high rate 

of speed—right up to quitting 
time. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto 
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HIS important piece of 

equipment need not be 
a source of expense and ag- 
gravation— 


Take care to specify Goodrich 
Axle Lighting Belts and as- 
sure longest uninterrupted 
service. 


The success of Goodrich belts 
in all weathers and climates 
is best proved by the fact 
that they are today standard 
equipment on the country’s 


finest trains. 


Made by 


Goodrich 


Less than 1% 


LECTRICAL engineers 

on the leading rail- 
roads find that failuresin 
service from all causes 
—including accidents— 
over a period of years, 
average a small fraction 
of one percent. A re- 
markable testimonial of 
Goodrich efficiency. 


We cannot make, re- 
gardless of price, and 
have never seen a jaz 
better than Defiance. 


The B. F. Goodrich Rubber Co. 
Est. 1870 Akron, Ohio 


“DEFIANCE” 
HARD RUBBER 
BATTERY JARS 
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Classified Advertisements 


Rates: Employment Advertisements: Five cents a word and five cents 
a word for 12 words in address. For Sale Advertisements: $6 an inch, 
20 inches to the page. Remittance must accompany each order. Ad- 
dress THE RAILWAY ELECTRICAL ENGINEER, 30 Church Street, 
New York City. 


POSITION WANTED 


AN experienced in ail electrical work on steam R. R. and in 

their shops and power houses and supervision of such work; 

also expert telephone man. Wishes permanent position. Further 

particulars and references. Address Box 89, Railway Electrical En- 
gineer, 80 Church Street, New York City. 


When you use the columns of the 


Railway Electrical Engineer 


for your classified advertisements, you 
may be sure that it reaches the desk 
of the man you want. 


Use the Classified Columns when 
seeking a new man, a new position, or 
when buying or selling second-hand 
equipment. 


NO GUESS WORK 


If you were buying a horse and he was 
just a horse you would have to take for 
granted the things the owner said, and 
then wait for experience to show if he 
had spoken the truth. 


But if you bought a horse of blooded 
stock that had a pedigree, you would not 
need to take the man’s word for it. The 
pedigree would show his ancestry and 
race and give you an idea of the animal’s 
capacity for speed and endurance. 

It’s the same in buying advertising 
space. Some publications sell “just a 
horse” and you have to take their cir- 
culation statement with a pinch of salt. 


RAILWAY ELECTRICAL ENGI 
NEER is blooded stock. An A. B. C. 
statement is the pedigree that tells you 
what to expect in the way of speed and 
endurance. 
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' {he Panelboard 
shown above is the 
@ niTpe 


Particularly In Modern 
Railway Stations 


Serving the travelers and shippers of a nation is no 
small job. It takes real equipment to stand up under 
all conditions and requirements. 


No wonder @ Panelboards are selected by the lead- 
ing railways. They deliver the abundance of service 
required. For @ Panelboards are built of oversize, 
long wearing parts. They are standardized through- 
out. They always fit @ Steel Cabinets—even though 
installed months later. 


@ Panelboards cost less. They do not require fre- 
quent repairing and last as long as the building that 
contains them. Very little oe aan work is 
required for all the work is done 

in the factory where it is done 
best—and not on the job. 


Send for the @ Catalog—a 
complete panelboard data 
book. It is sent free—post- 
paid. Estimates, too, are gratis. 


Arank A ae 


ELECTRIC COMPANY 


ST. LOUIS 
DISTRICT OFFICES 


Denver, Colo. 
Baltimore, Md, Detroit, Mich. 

Boston, Mass. Kansas City, Mo. 
Brooklyn; N. Y. Los Angeles, Calif, 
Buffalo, N. Y. Miami, Fla. 

Chicago,. Ill, Minneapolis, Minn, 
Cincinnati, Ohio New Orleans, La. 
Dallas, Texas New York City, N. Y. 


Omaha, Neb. 
Philadelphia, Pa. 
Pittsburgh, Pa. 

Seattle, Wash. 

San Francisco, Calif. 

St, Louis, Mo. 
Winnipeg, Canada 
London, Ontario, Canada 


Atlanta, Ga. 


SS 
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The Type 
KBR 
Battery 


The BIG Saving 
Is In 
Maintenance 


The first cost of the Willard 
Type KBR Train Lighting 
Battery is considerably lower 
thauetot a lelante: Battery of 
equal capacity. 


But the big saving is in 
MAINTENANCE. 


Sediment space, for exam- 
ple, is unusually high. Grid 
openings are shaped to retain 
active material for maximum 
length of time. And there’s 
liberal space for electrolyte 
above the tops of the plates. 


Assembled in two, three or 
four-cell trays to suit different 
sizes of battery compartments. 


Willard Storage Battery Co. 
Cleveland, Ohio 


STORAGE 
BATTERY 
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YAGER’ 


Lifting 
Magnets 


have best all-day 
lifting capacity; 
all asbestos insu- 
lation; protected 
terminals and 
long lived outer 
rings, practically 
unbreakable. 


bay 
RS $i 


Soldering Salts 


Are economical; Safe at all times; 
Your Guarantee of Satisfaction. 


YY lb., | lb., 5 lb. Enameled Cans. 


THE OHIO ELECTRIC AND 
| CONTROLLER CO. 
Cleveland, Ohio 


ALEX. R. BENSON CO., Inc. 
HUDSON NEW YORK 


For list of distributors. see McRae’s 1924, Blue. Booka 


Y OUR every requirement in the way 
of electric wires and cables can be 
fully met from the complete and highly 
developed STANDARD line. 

Four large, completely equipped STanparp fac- 


tories at convenient distribution centers afford 
exceptional manufacturing and shipping facilities. 


ees B. Stetson Co. 


James Black, Electrical Engineer, John B. Stetson Com: 


As they 


Say at Over 44 years devoted exclusively to the manu- 


facture and installation of electric wires and 
| bane: Ehiladelphia, says: cables gives us a wealth of experience which 
We are using about 300 I-C Across-the-Line Auto 


matic Starters, classes 7110, 7120 and 7107, on D. C 1sitat the service of our customers. 
motors ranging from 14 to 50 H.P. Practically 70% o 
our drive motors are so equipped, and we are buying nc 
more hand starters. 

With the old type open switches, operators were 
sometimes burned; and in damp places, such as our siz 
ing deparements an open switch or hand eres war. 
actually dangerous. I-C starters are always safe. 

: eae mutontatie Horst: hay pe to install and cos! Sta n d ar d U n d er g roun d C a ble Co e 
ittle to maintain. any of our I-C starters are equippec is e 
with overload relays, which protect motors and machin. General Offices: Pittsburgh Pa. 

ery, and save the time lost in locating and replacing Boston PHILADELPHIA PITTSBURGH, CuHIcaco SEATTLE 
blown fuses. NEw YorK WASHINGTON DETROIT St. Louis ATLANTA 
Class 7107 D. C. San Francisco Kansas City Los ANGELES 
Starter—Time Limit 


Acceleration Industrial Controller Co. For CanaDa: STANDARD UNDERGROUND CaBLE Co. oF CANADA 


LIMITED, HAMILTON, ONT. 
MILWAUKEE. Wis.U.S.A. 


We will appreciate an opportumty to serve you. 
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(Re new Deltabeston Locomotive Wire 
is particularly valuable in headlight and 
axle lighting service in winter months when 
trains must plow through driving sleet and 
snow storms. 

This flexible stranded conductor resists 
water, moisture and is tough, durable and 
indestructible. The insulation of high 
grade pure asbestos fibre is thoroughly im- 
pregnated with a moisture proof compound. 

Write for. samples. 
YORK INSULATED WIRE WORKS 
OF GENERAL ELECTRIC CO. 

120 Broadway New York 


\ Your Overhead Lamps? 


—— 


feel iat 


Does somebody have to 
climb and reach up or 
out where he positively 
cannot get at the reflector 


to hold it as he must do 
to remove the sticky, 
greasy dirt that spoils 
its reflecting properties? 


THE THOMPSON SAFETY LOWERING SWITCH or HANGER 


will solve your lamp-cleaning problems. It enables overhead lamps to be lowered away from the electric {es 
circuit and cleaned with ease and safety on the ground—no climbing hazards—no electric hazards. 
Inexpensive and easily included in your present lighting system. Write for catalog B-26 for full details. 


A The Thompson Electric Co., 1438 West 9th St., Cleveland, Ohio, U. S. A, == 


—— 


We'll pay you for your spare time— 


No sales experience is necessary—No money is required and we practically give you a business of your own which you 
can operate profitably during your spare time. 


The Simmons-Boardman Publishing Company have been, since 1832, recognized as authorities in the production of 
timely railway literature. Their books and publications are in demand, and in order to supply this demand we establish 
agencies in the various shops and offices throughout the country. 


Such an agency pays good commissions. It will pay you to fill out the lines below and get full details of our 
money-making plan. 


Simmons-Boardman Publishing Co., 30 Church Street, New York City. 


Name (Please Print) at es ROP, hick dene Road 
Street Address . Rapes oS cae ee ay OWT) tai, hee lesc aie tetetens 


POS ilar eee eee fate ahah ae aes ae Sete git ae cenit ed wLICDATIMENE .. oc devise dete? 
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A C Floating Battery System 
General Hlectrie Co. 


Aro Welding Equipment 


General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 


Arresters, Lightning 


Electric Service Supplies Co. 

General Eleetric Co. 

Westinghouse JElectric & 
Mfg. Co. 


Axle Pulleys 


Hlectrie Storage Battery Co. 
Safety Car Heating & 
Lighting Co., The 


Axle Pulley Bushings 


Electrie Storage Battery Co. 
Safety Car Heating & 
Lighting Co., The 


Batteries, Dry 
National Carbon Co. 


Batteries, Lighting 


Electric Storage Battery Co. 
Willard Storage Battery Ce. 


Batteries, Radio 
Willard Storage Battery Co. 


Batteries, 
Willard 


Starting 
Storage Battery Co. 


Batteries, Storage 


Electric Storage Battery Co. 
National Carbon Co. 
Safety Car Heating & 
Tighting Co., The 
Willard Storage Eattery Co. 


Battery Charging Apparatus 


Electric Storage Battery Co. 

Safety Car Heating & 
lighting Co., The 

Westinghouse fJlectric & 
Mfg. Co. 


Bearings, Axle Generator 


Electric Storage Battery Co 

8. K. F. Industries, Inc. 

Safety Car Heating & 
Lighting Co., The 


Bearings, Ball 
S. K. F. Industries, Inc. 


Bearings, Ball Thrust 
8. K. F. Industries, Ine. 


Bearings, Radial (Single and 
Double-Row) 


&. K. F. Industries. Inc. 


Belting, Axle Generator 
Goodrich Rubber Co., B. F. 


Bonds, Rail 


General Electrie Co. 

Graybar Plectric Co. 

Westinghouse Electric & 
Mfg. Co. 
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Boxes, Fuse 
Crouse-Hinds Co. 


Boxes, Junction and Outlet 


Crouse-Hinds Co. 
Standard Underground & 
Cable Co. 


Boxes, Switch 


Crouse-Hinds Co. 

Fiectriec Controller 
Co. 

Gray Blectrie Co. 


Brakes, Crane 


Hlectriec Controller 
Co. 


Brakes, Diso 


Electric Controller 
Co. 


& Mfg. 


Brakes, Electric 


Electric Controller & Mfg. 
Co. 

General Wlectric Co. 

Westinghouse Electric & 
Mfg. Co. 


Brushes, Car Lighting, Gen- 


erator 
Safety Car Heating & 
Lighting Co., The 


Brushes, Motor and Generator 
National Carbon Co. 


Brushes, Starting and Light- 
ing 


National Carbon Co. 


Cable. Armored and Lead 


Covered 


General Wlectrie Co. 

Hazsrd Manufacturing Co. 

Kerite Insulated Wire & 
Cable Co. 

Okonite Co., The 

Rome Wire Company. 

Standard Underground Cable 
Co. 

York Insulated Wire Wks. 


Cable, Insulated 


General Electric Co. 

Goodrich Rubber Co., B. F. 

Hazard Manufacturing Co. 

Kerite Insulated Wire & 
Cable Co. 

Rome Wire Company. 

Standard Underground Cable 
Co. 

York Insulated Wire Wks. 


Car Lighting Equipment 


(See Lighting, Car Equip- 
ment) 


Carbon Rods, Welding 
National Carbon Co., Ine. 


Carbons, Projector 
National Carbon Co. 


Carbons, Welding 
National Carbon Co. 


Caustic Soda Cells 
National Carbon Co. 


Circuit Breakers, 


Cutter Co., The. 
General Electric Co. 


Circuit Breakers, Air. 
Cutter Co., The. 


Circuit Breakers, Inclosed, 
Cutter Co., The. 


Circuit Breakers, Oil 


General BDlectrie Co. 
Westinghouse Electric 
Mfg. Co. 


Clamps and Connectors 
Crouse-Hinds Co. 


Compensators, Automatic 
Industrial Controller Co. 


Compensators, Manual 
Industrial Controller Co. 


Compressors, Air, 
General Electrie Co. 


Conduit Fittings 
Crouse-Hinds Co. 


Electric Controller & Mfg. |- 


Co. 


Conduit. Flexible Metallic 


Electric Storage Battery Co. 
Graybar Electrie Co., Ine. 


Conduit, Rigid 


Electric Controller & Mfg. 
Co. 


Connectors 


Ohio Hlee. & Controller Co., 
The 


Contact Clips 
Lundy Co., E. A. 


Controllers for Lifting Mag- 
nets 


Ohio Elec. & Controller Co., 
The 


Controllers, Automatic 
Electric Controller & Mfg. 
Co. 
General Electric Co. 
Industrial Controller Co. 
Westinghouse Hlectric & 
Mfg. Co. 


Controllers, Crane 


Electric Controller & Mfg. 
Co. 
General Electric Co. 


Controllers, Manual 


Electric Controller & Mfg. 


General BHlectrie Co. 
Industrial Controller Co. 


“ 
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Controllers, Machine Tool 


Dlectric Controller & Mfg. 
Co. 

General Electric Co. 

Industrial Controller Co. 


Copper Rods and Tubes 


Standard Underground Cable 
Co. 


Cross Arms 
Graybar Electric Co., Inc. 


Disconnecting Lamp Hangers 
Thompson Electrie Co. 


Dry Batteries 
National Carbon Co., Inc. 


Electrical Apparatus and Sup- 
plies Yee 
General Electric Co. be 
Graybar Electric Co., Ince. 
Westinghouse Hlectric & 

Mfg. Co. 


Electrification Construction 
Materials 


General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 


Electrodes 
National Carbon Co. 


Fans, Car 


General Blectric Co. 

Safety Car Heating & 
Lighting Co., The 

Westinghouse HBlectric & 
Mfg. Co. 


Fans, Desk and Bracket 


General Electrie Co. 
Westinghouse Electric 
Mfg. Co. 


Fixtures, Car Lighting 


Crouse-Hinds Co. 
Safety Car Heating 
Lighting Co., The 


Fixtures, Locomotive Cab 


Lighting 
Crouse-Hinds Co, 


Fixtures, Office, and 


Yard Lighting 
Crouse-Hinds Co. 


Westinghouse Electric & 
Mfg. Co. 


Shop 


Flashlights 


National Carbon Co. 


Floodlights 


Crouse-Hinds Co. 
General Electric Co. 
Graybar Electric Co., Inc. 


Flux, Soldering 
Benson Co., Alex. R. 


Fuses, Cartridge, Plug and 


Refillable, 
General Electric Co. 


Generators, Electric 
Graybar Electric Co., Ine. 


Generators, Power and Light- 
ing 
Electric Service Supplies Co. 
General Blectric Co. 
Pyle-National So., The 
Westinghouse Blectric & 
Mfg. Co. 


Hangers, Lamp 
Thompson Electrie Co. 


Headlight 
Cases 


General Electrie Co. 
Pyle-National Co., The 
Sunbeam Electric Mfg. Co. 


Reflectors and 


Headlight Turbo Generators 


General Electric Co. 
Pyle-National Co., The 
Sunbeam Electric Mfg. Co. 


Headlights, Locomotive 


Pyle-National Co., The 
* Sunbeam Biectric Mfg. Co. 


Headlights, 
Parts 


Electric Service Supplies Co. — 
Sunbeam Flectrie Mfg. Co i 


Electric, Repair 


Heavy Electric Traction 
Bridgeport Brass Co. 


Hose 
Goodrich Rubber Co., B. F. 


Insulating Compounds 


Standard Underground Cable 
Co. 

Westinghouse 
Mfg. Co. 


Electric & 


Insulating Materials 


General Electric -Co. 
Westinghouse QJlectric & 
Mfg. Co. ~ 


Jars, Battery 


Goodrich Rubber Co., B. F. 

Gould Storage Battery Co. 

Safety Car Heating & 
Lighting Co., The 


Lamps, Gauge 
Crouse-Hinds Co. 


Lamps, Incandescent 


General Electric Co. 
Graybar Electric Co., Ine. 


Lifting Magnets 
Blectric Controller & Mfg. 


Co. 
Ohio Blee. & Controller Co., 
The 
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Fundamental 


HERE train control is combined with loco- 

motive lighting, the most important of all 
functions of the turbo-generator is to safeguard 
train control performance. 


This is the fundamental reason for the Sunbeam 
Four Pole Turbo-Generator Type R-4. 


It can be depended on for uniformity of output and 
reliability of performance over long periods. 


Send your representative to our plant to test this 
machine, or better still, let us send you a Sunbeam 
Turbo-Generator for test on your road. 


SUNBEAM ELECTRIC MANUFACTURING CO. 
Formerly Schroeder Headlight & Generator Co. 
EVANSVILLE, INDIANA, U. S. A. 
Builders of Locomotive Headlights Since 1883 


Canadian Representative 
TAYLOR AND ARNOLD ENGINEERING CO., LTD., MONTREAL, QUE. 


General Export Representative 
THE BALDWIN LOCOMOTIVE WORKS—PHILADELPHIA, PA, 
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Lighting Equipment, Car 

Blectric Storage Battery 
Co., The 

Gould Coupler Co. 

Gould Storage Battery Co. 

Safety Car Heating & 
Lighting Co., The 

Westinghouse Blectric & 
Mfg. Co. 


Lighting Units, Indoor and 


Outdoor 


Westinghouse 
Mfg. Co. 


Blectric & 


Line Material 


Bridgeport Brass Co. 

General Electric Co. 

Graybar Electric Co., Ine. 

Westinghouse MBlectric & 
Co. 


Locomotives, Electric. 
General Electric Co. 


Mechanical Rubber Goods 
Goodrich Rubber Co., B. F. 


Motors, A. C. & D. C. 


Hlectric Controller & Mfg 
Co. 

General BHlectric Co. 

Howell Electric Motors Co. 

Westinghouse Blectric & 
Mfg. Co. 


Motor Cars, Gas-Electric 
General Electric Co. 


Motor Generator Sets 


General Electric Co. 

Ohio Blec,. & Controller Co., 
The 

Westinghouse 
Mfg. Co. 


Hleectric & 


Adam Electric Co., Frank 


Benson Co., Inc., Alex R 
Bridgeport Brass Co 
Buyers’ Reference 


Classified Advertisements 
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# 


Motor Starters and Controllers 


Electric Controller & Mfg. 
Co. 

General Hlectric Co. 

Industrial Controller Co. 

Westinghouse Hlectric 
Mfg. Co. 


& 


Motors (Fractional Horse- 
power, A. C. & D. C.). 


Ohio Elec. & Controller Co., 
The 


Panel Boards 
Adams Dlectric Co., Frank 


Panel Board Fittings 


Adams Electric Co., Frank 
Crouse-Hinds Co. 


Plugs and Receptacles, Aro 


Welding 
Crouse-Hinds Co. 
Plugs and Receptacles, 
tery Charging 
Crouse-Hinds Co. 
Plugs and Reeeptacles, Poly- 
phase and Multiple 
Crouse-Hinds Co. 


Poles 
Graybar Electric Co., 


Bat- 


Ine. 


Poles, Creosoted 
Graybar Electric Co., 


Potheads 


Okonite Co., The 
Standard Underground Cable 
Co. 


Ine. 


Projectors 
General Hlectrie Co. 


Railway Signal Cells 
National Carbon Co., Ine. 


Rectifiers 


General Electric Co. 
Westinghouse Hlectric 
Co. 


& 


Reflectors 


Electric Service Supplies Co. 
Safety Car Heating & 
Lighting Co.,.The 
Westinghouse Hlectric 

Mfg. Co. 


& 


Reflectors, Car Lighting 


Safety Car Heating 
Lighting Co., The 


& 


Repair Parts, Axle Lighting 
Equipment 


Safety Car Heating & 
Lighting Co., The 


Repair Parts, Electric Head- 
light Equipment 


General Electric Co. 
Pyle-National Co., The 


Signal Accessories 
Blectric Storage 
_ Co., The 
Graybar Electric Co., Inc. 


Battery 


Soldering Compounds 
Benson Co., Alex. R. 


Stops, Electric Limit 


Diectric Controller & Mfg. 
Co. 


Storage Batteries 


Safety Car Heating & 
Lighting Co., The 


Switchboards 


General Electric Co. 

Graybar Electric Co., 

Westinghouse Hlectric 
Mfg. Co. 


Ine. 
& 


BUYERS’ REFERENCE 


Switch Boxes 


Crouse-Hinds Co. 
Electric Controller & Mfg. 
Co. 


Switches, Electrical 
Graybar Electric Co., Inc. 
Switches, Enclosed (Safety) 


General Electric Co. 
Westinghouse Hlectric 
Mfg. Co. 


& 


Switches, Knife 


Crouse-Hinds Co. 

General Electric Co. 

Westinghouse Electric & 
Mfg. Co. 


Switches, Remote Control 
Electric Controller & Mfg 
Co 


General Electric Co. 

Industrial Controller Co. 

Westinghouse WDlectrie 
Mfg. Co. 


& 


Tape 
General Electric Co. 
Okonite Co., The 
Westinghouse Hlectric 
Mfg. Co. 


& 


Transformers, Electric Fur- 


nace 
Lundy Co., H. A. 


Instrument 
Blectric & 


Transformers, 


Westinghouse 
Mfg. Co. 


Transformers, 
Distributing 
Westinghouse 

Mfg. Co. 


Lighting and 


Electric & 


ALPHABETICAL INDEX 


National 


Carbon 


Cox 


Ohio Electric & Controller Co., The 
Okonite Co. 


CrousesHinds* Cos 4 cso pee tora soth seis consis nec 


Cutter Co. 
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Transformers, Power and 
Lighting 

General Electric Co. 
Westinghouse Electric 


Mfg. Co. 


& 


Wire, Asbestos Covered. 
York Insulated Wire Wks. 


Wire, Bare Copper 
Rome Wire Company 
Standard Underground Cable 


Wire, Contact 
Bridgeport Brass Co. 


Wire, Copper Clad Steel 
Standard Underground Cable 
Co. 


Wire, Insulated 
General Electric Co. 
Goodrich Rubber Co., B. F. 
Graybar Electric Oo., Inc. 
Hazard Manufacturing Oo. 
Kerite Insulated Wire & 

Cable Co. 

Okonite Co., The 
Rome Wire Company. 
state Underground Cable 


Wire, Magnet 
York Insulated Wire Wks. 


Wire, Telephone and Tele- 

graph 

Graybar Electric Co., Inc. 

Hazard Manufacturing Co. 

Kerite Insulated Wire & 
Cable Co. 

Rome Wire Company. 

Standard Underg’d Cable Co. 


Wire, Trolley : 
Bridgeport Brass Co. 
Rome Wire Company. 
Standard Underground Cable 
Co. 


Electric Controller & Mfg. Co., The 
Electric Storage Battery Co 


Safety Car Heating & Lighting Co., The 
Simmons-Bo2rdman Pub. Co 

S K F Industries, Inc 

Standard Underground Cable 

Sunbeam Electric Mfg. Co., The 


Goodrich Rubber Co., B. F 
Gould Car Lighting Cerp 
Gould Storage Battery Co., Inc 
Graybar Electric Co 


Hazard Manufacturing Co 


Thompson Electric Co., 
Howell Electric Motors Co 


Westinghouse Electric & Mfg. Co 


Industrial Controller Co Willard ) Store gesuBatter yas Wor sa cayenne cateni aan canes eee 
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York Insulated Wire Works 
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The careful investor 
judges a security 


by the history of its performance 


KERITE 


in a hali-century of con- 


tinuous production, has 
spun out a record of per- 
formance that is unequal- 
led in the history of 
insulated wires and cables. 


Kerite is a seasoned 


security. 


THE KERITE Wiseéssre COMPANY IX 


NEW YORK CHICAGO 


30 RAILWAYS ELECTRICAL. ENGINEER 


Like Magic 


~~the word is going ‘round 


Timke Equipped. 
i) Band Motors 


| are gr ee 
unparalleled in ya 


nowelle= 


Make Good On The Hard Jobs 


HOWELE ELECTRIC MOTORS C(OMPANY., HOW#FHI-L, 
OFFICES IN ALL THE FRINCIPAL CIILES 


December, 1926 


MICHIGAN 


bs 


kK 
\ 
Sie 
> 
Fis 
;! 
iv 
‘ 
i 


f 
n 
2 
‘ 
‘ 


* 
4 } 
A® 
Sa 4 


UNIVERSITY OF ILLINOIS-U 


iim 


Fs 


Gs 3.0112 066918738 


i 


